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TRANSLATOR'S  PREFACE  TO  PART  I. 


The  Regnum  Animale  of  Swedenborg^  of  the  first  Part  of 
which^  this  volume  is  a  translation^  was  published  by  the  author 
in  1744  and  1745^  and  constituted  the  last  of  a  series  of  works 
on  the  natural  sciences^  which  Swedenborg  wrote  previously  to 
commencing  his  labors  as  a  theologian.  These  works  are  related 
to  each  other  in  a  certain  order^  as  containing  a  successive 
evolution  of  principles ;  and  the  first  part  of  the  series  is  in 
some  measure  presupposed  in  the  subsequent  parts.  Thus  a  fiill 
comprehension  of  the  doctrines  of  the  "  Animal  Kingdom"  can 
scarcely  be  attained  without  an  acquaintance  with  its  precursors^ 
— ^the  Principia  Rerum  Naturalium,  published  in  1734^  and  the 
(Economia  Regrd  Animalis,  published  in  1740  and  1741.*  It 
mighty  then^  have  been  desirable  to  publish  the  translations  of 
these  works  in  the  order  in  which  Swedenborg  published  the 
originals ;  but  as  this  would  have  involved  considerable  delay^ 
it  was  considered  expedient  to  issue  immediately  that  work 
which  happened  to  be  ready  for  the  press^  and  to  trust  to  the 
reader's  candor^  to  make  some  reservation  in  Swedenborg's 
£Bivor^  until  the  whole  of  the  materials  on  which  to  found  a 
judgment  on  his  claims  are  before  the  public.  In  no  long^ 
period^  this  will  be  the  case^  inasmuch  as  the  translations  of 


*  The  translator  refers  the  reader  to  his  article,  "  Swedenborg f'*  in  the  Penny 
CvcLOPiBDiA,  for  a  short  aoGonnt  of  the  life  and  writings  of  Swedenborg,  and  for 
references  to  the  best  works  on  those  subjects. 
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the  Principia  and  (Economia*  are  virtually  completed^  and  their 
publication  will  not  be  delayed  beyond  the  time  necessary  to 
accomplish  the  operations  of  the  engraver. 

It  is  not  intended  to  enter  at  present  upon  the  merits  and 
demerits  of  Swedenborg's  system.  A  critical  Preface  will  come 
most  appropriately  with  Parts  II.  and  III.^  when  the  translation 
of  the  Work  is  completed ;  at  which  time  it  is  also  the  transla- 
tor's wish^  to  give  a  copious  index^  and  a  short  biographical 
and  bibliographical  notice  of  the  numerous  writers  referred  to 
in  the  Work. 

It  may^  notwithstanding^  be  useful  to  suggest^  that  the 
merits  of  the  Work  lie  in  its  principles  and  doctrines^  and 
only  secondarily  in  its  details.  The  facts  made  use  of  by 
Swedenborg  were,  of  course,  the  facts  of  his  own  day — the 
fact«  of  perhaps  the  most  illustrious  anatomists  who  ever  lived 
— ^but  still  imperfect,  as  the  facts  of  our  day  will  be  imper- 
fect in  the  year  1943.  Principles,  however,  are  immortal; 
and  the  roll  of  centuries,  (supposing  always  that  mankind  is 
advancing  steadily  the  meanwhile  to  higher  enlightenment,) 
serves  only  to  confirm  and  establish  them.  They  have,  more- 
over, a  power  of  eliminating  and  throwing  off  spurious  facts, 
when  such  facts  have  served  a  provisional  end,  and  more  real 
data  are  prepared  to  take  their  places.  The  principles  of  Swe- 
denborg, the  translator  believes,  have  this  increasing  root  in  the 
world,  and  this  power :  he  beUeves  that  they  are  more  true  now 
to  the  rational  enquirer,  than  they  could  possibly  be  to  the  men 
of  Swedenborg's  own  day : — ^that   wherever  he  adopted  fiedse 


*  The  Works  stand  thus  in  order  and  titles : 
*       Principia  Remm  Naturalium,  sive  novonun  Tentaminum  Phtenomena  Mundi 
Elementaris  Philosophice  explicandi.     Cum  figuris  eneis.    Folio.    Dresds  et  Lipsie, 
1734. 

CE^nomia  Regni  Animalis  in  Transactiones  Divisa :  Anatomice,  Physice  et  Phi- 
losophice perlustrata.     (Trans.  I.  II.)  4to.     Londini  et  Amstelodami,  1740,  1741. 

Regnnm  Animale,  Anatomice,  Physice  et  Philosophice  perlnstratum.  (Partes  I . 
II.  III.)  4to.     Hagae  Comitum  et  Londini,  1744,  1745. 


TRANSLATOR'S  PREFACE  TO  PART  I.  ix 

fecte,  they  furnished  a  ^orse  bans  for  his  system  than  the  more 
solid  materials  of  modem  discovery.  An  example  of  this  occurs 
in  the  Chapter  on  the  Kidneys^  where  the  principle  stated  to 
govern  the  urinary  series  is  confirmed  by  the  recent  observations 
of  Mr.  Bowman  better  than  by  the  hypothetical  structure 
assigned  to  the  parts  previously^  in  the  absence  of  experimental 
evidence.  It  would  be  easy  to  multiply  instances  of  the  same 
kind^  but  the  intention  is^  not  to  write  a  commentary^  but 
rather  to  warn  the  reader  against  confounding  principles  with 
supposititious  facts^  and  throwing  away  the  former^  when  there 
is  only  ground  for  rejecting  the  latter. 

It  is  not  enough^  then^  in  perusing  Swedenborg's  Work, 
that  the  reader  should  question  the  details  borrowed  from  the 
older  anatomists  and  physiologists  :  another  duty  still  devolves 
upon  him,  supposing  these  details  are  proved  in  some  important 
instances  to  be  erroneous ;  the  duty,  namely,  of  enquiring  how 
far  Swedenborg's  principles  do  or  do  not  square  with  the  better 
details  of  the  present  day. 

The  translator  directs  attention  to  the  doctrines  mentioned 
in  the  Prolc^ue  (n.  14),  and  illustrated  throughout  the  Work ; 
particularly  to  the  Doctrine  of  Series  and  Degrees,  which, 
according  to  Swedenborg,  ''when  taken  in  conjunction  with 
experience,  is  the  path  to  an  intimate  knowledge  of  nature'^ 
(CEcon.  Regn.  An.,  Tr.  I,  n.  628).  The  application  of  this  doctrine 
to  the  Uving  body  is  perhaps  the  most  important  object  of  study 
presented  in  the  following  Treatise. 

There  is  besides  a  variety  of  particular  subjects  on  which  the 
''Animal  Kingdom^'  is  of  considerable  import  to  the  physiologist. 
It  may  be  sufficient  to  indicate,  that  it  contains  new  views  upon 
the  philosophy  of  forms  and  forces;  and  especially,  upon  the 
universality  of  the  spiral  form  in  the  oi^anic  creation ;  and  the 
grounds  and  reasons  of  that  universality :  also,  upon  the  effect 
of  the  respiratory  movements  in  the  body  generally ;  and  upon 
the  motions  of  the  viscera  and  organs.    Its  doctrines  respecting 
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the  permeability  of  tissues^  the  circulation  of  serum  in  the 
serous  membranes,  and  the  functions  of  those  membranes,  and 
respecting  the  nature  and  office  of  the  cellular  tissue,  and  of 
the  lymphatic  system,  are  well  worthy  the  attention  of  all  those 
who  are  engaged  in  studying  the  living  body. 

The  impediments,  however,  to  a  right  understanding  of 
Swedenborg's  views,  can  scarcely  be  overrated.  Those  views 
differ  as  much  from  the  current  views,  as  rational  astronomy, 
which  regards  the  sun  as  the  centre  of  its  system,  differs  from 
sensual  astronomy,  which  upon  the  clear  evidence  of  vision, 
recognized  the  earth  as  the  centre.  The  sphere  of  the  senses 
and  the  sphere  of  reason,  are  not  merely  distinct,  but  anta- 
gonist :  and  it  is  only  by  an  inversion  of  phenomena  that  wc 
pass  into  the  region  of  causes.  The  naked  eye  cannot  see  truth, 
nor  can  the  eye  assisted  by  the  microscope:  but  the  rational 
mind  is  its  proper  organ,  accommodated  to  the  rays  of  its  super- 
sensual  light.  The  doctrines  of  truth  may  indeed  correct  the 
appearances  of  the  senses,  and  be  found  in  agreement  with, 
and  be  confirmed  by,  those  appearances,  when  so  corrected : 
but  they  cannot  agree  with,  or  be  confirmed  by,  a  chaos  of 
facts.  But  at  the  present  day,  there  is  a  morbid  dread  of  doc- 
trines and  principles :  and  as  a  necessary  consequence,  it  is 
taken  for  granted,  that  the  senses  themselves  are  the  organs  of 
truth,  and  that  any  imperfection  of  insight  will  one  day  be 
rectified  by  some  keener  eye,  or  better  microscope.  This  state 
of  mind  is,  indeed,  diametrically  opposite  to  the  spirit  of  Swe- 
denborg's  writings;  and  it  may  prove  extremely  difficult  for 
those  who  are  under  its  influence,  to  accord  any  measure  of 
appreciation  to,  or  derive  any  advantage  from,  the  present 
Work. 

Moreover,  it  is  easy  to  foresee  that  Swedenborg's  style  will 
prove  an  obstacle  to  many.  Nevertheless,  the  translator  has 
anxiously  sought  to  preserve  it  in  the  English  version.  The 
reason  is,  that  the  mode  of  speaking  by  figures,  is  not  an  ex- 
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crescence^  lying  merely  in  language^  but  is  the  indication  of  a 
great  principle: — the  principle,  that  there  exist  a  universal 
Analogy  and  Correspondency  throughout  nature  and  human 
society  in  all  their  spheres ;  and  that  thus  one  thing  not  only 
may  be  used,  but  in  certain  cases  even  ought  to  be  used  as  the 
term  and  exponent  of  another. 

The  popular  prejudice  against  Swedenborg's  theological 
works  may  also  cause  a  reaction  against  his  scientific  works. 
This  is  a  subject  upon  which  the  translator  cannot  dwell. 
There  is  only  one  way  to  discuss  prejudices  and  to  substitute  in 
their  place  acts  of  judgment ;  namely,  by  each  individual  care- 
fully examining  evidence  for  himself. 

But  the  '^  Animal  Kingdom/'  has  a  distinguishing  feature 
which,  it  is  hoped,  will  conciliate  all  parties,  and  commend  the 
Work,  pro  tanto,  to  all :  I  mean  the  citations  from  the  old 
anatomists ; — ^from  those  who  were  the  original  geniuses  in  this 
field  of  observation.  These  citations  must  give  the  Work  some 
value  to  even  the  lover  of  mere  facts,  particularly  since  it  would 
appear,  that  medical  learning  is  undergoing  a  revival  in  this 
country ;  and  that  the  works  of  the  old  worthies — ^the  Patristic 
lore  of  medicine— will  now  for  the  first  time  be  popularized 
to  the  profession  in  EngUsh  translations.  I  allude  to  the  pro- 
jected labors  of  the  Sydenham  Society  ;  which,  although  re- 
trospective, seem,  to  me,  at  least,  to  be  of  the  utmost  import- 
ance for  the  advancement  of  anatomical  and  medical  science. 

With  respect  to  the  citations  above  alluded  to,  the  translator 
has  to  make  the  following  acknowledgment  of  obligations.  In 
the  passages  from  Winslow's  Exposition  AnatonUque,  he  has  com- 
pared Swedenborg's  Latin  translation*  with  Douglases  EngUsh 

*  It  appears  that  Swedenborg  himself  translated  the  passages  cited  from  Winslow, 
from  French  into  Latin.  The  only  Latin  translation  of  Winslow's  Bxpotitum 
Anaiomique  with  which  I  am  acquainted,  (Bxpotitio  AnatonUea  SirMcturm  Corporis 
Humanif  Jac,  Bemgni  WmtloWy — e  Oallieo  Laiine  versa,  Franeqfurti  et  LipsuB,) 
was  not  published  till  1753 ;  and  moreover,  it  is  very  different  from  Swedenborg's 
translation. 
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one^*  and  availed  himself^  wherever  it  was  practicable^  of  the 
assistance^  and  for  the  most  part^  of  the  phraseology^  of  the 
latter :  when  any  discrepancy  occurred  between  the  Latin  and 
English  versions^  he  has  always  had  recourse  to  the  French 
original.  In  rendering  the  passages  from  Heister,  he  has  de- 
rived  considerable  aid  from  the  English  translation  of  the  Com- 
pendium Anatamicum,  published  at  London  in  1752.t  In  the 
citations  from  Boerhaave,  some  hints  have  been  adopted  from 
an  English  paraphrase  of  the  InsiittUiones  MecUca,  published  at 
London  in  17244  In  the  passages  from  Swammerdam^s  Biblia 
Naturee,  the  translation  by  Sir  John  HiQ^  and  others^  has  been 
as  far  as  possible  followed.  §  These  are  all  the  instances^  so  tsi 
as  present  recollection  serves^  in  which  the  translator  is  directly 
indebted  to  the  labors  of  others. 

With  the  exception  of  the  passages  from  Winslow,  the  whole 
of  the  quotations  have  been  compared  verbatim  with  the  corre- 
sponding passages  in  the  works  of  the  authors ;  and  references 
have  been  appended  throughout^  to  enable  the  reader  to  refer 
immediately  to  the  originals.  The  numerous  references  made 
by  Swedenborg  himself  have  been  strictly  verified,  excepting  in 
three  or  four  instances^  where  it  was  found  impossible  to  procure 
the  works  cited^  or  else^  to  find  the  passages :  to  the  unverified 
references  the  mark  '  is  adjoined. 

It  is  to  be  observed^  that  the  nimibering  of  the  paragraphs 

*  *'  Ad  Anatomical  Exposition  of  the  Structure  of  the  Human  Body.  By 
James  Benignus  Winslow.  Translated  from  the  French  original,  by  6.  Douglas, 
M.D.     4to.  London,  1733." 

t  *'  A  Compendium  of  Anatomy.  By  Laurence  Heister,  M.D.  TransUted 
from  the  last  edition  of  the  original  Latin.     8vo.  London,  1752.*' 

t  **  Cursus  Medicine  ;  or  a  complete  Theory  of  Physic.  Done  principally  from 
the  admirable  Institutions  of  the  learned  H.  Boerhaave.  By  John  Crawford,  M.D. 
Svo.  London,  1724.*'  I  am  aware  that  there  is  a  better  English  version  of  Boer- 
haave than  Crawford's,  but  I  had  not  easy  access  to  it. 

§  "The  Book  of  Nature;  or  the  History  of  Insects.  By  John  Swammerdam, 
M.D.  Translated  from  the  Dutch  and  Latin  original  edition,  by  Thomas  FUoyd, 
jrevised  and  improved  by  Notes  from  Reaumur  and  others.  By  John  HUl,  M.D. 
Folio,  London,  1758.'* 
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does  not  correspond  in  the  latter  part  of  the  Volume,  with  the 
numbering  of  the  original.  In  the  original,  both  the  thirteenth 
and  fourteenth  Chapters  commence  with  n.  266,  apparently 
because  our  author  had  at  one  time  intended  Chap.  XIV.  to 
stand  first,  and  had  afterwards  altered  his  intention,  without 
having  changed  the  numbering.  Another  error  is  also  super- 
added, and  next  to  n.  266,  in  Chap.  XIV.,  we  find  217,  218, 
219,  &c., — ^proceeding  through  the  Work.  Thus  a  series  of  sixty 
numbers  is  repeated  twice.  Reference  from  the  latter  parts  of 
the  Work  to  the  former  becomes,  on  this  account,  extremely 
difficult  and  uncertain,  and  the  translator  has  therefore  ventured 
to  correct  the  numbering  throughout.  It  may  also  be  men- 
tioned, that  the  typographical  errors  in  the  original  are  exceed- 
ingly numerous,  and  so  important,  that  the  certainty  of  the 
translation  may  sometimes  have  been  endangered  by  them.*  In 
the  present  Volume  the  translator  is  indebted  to  his  printers 
for  he  believes  a  very  opposite  condition  with  respect  to  cor- 
rectness. 

The  reader  will  find  frequent  reference  made  to  Parts  of  the 
''Animal  Kingdom^'  which  were  never  published  by  Swedenborg^f 
The  present  Work  was  indeed  the  mere  beginning  of  the  course 
which  he  had  prescribed  for  himself.  There  is  reason  to  suppose 
that  these  Parts  were  not  written ;  but  among  the  author's 
MSS.,  preserved  in  the  Library  of  the  Royal  Academy  of  Sci- 
ences of  Stockholm,  there  are  several  physiological  Treatises,  J 


*  And  acoordingly,  our  author  appended  an  Advertisement  (Monitum)  to  Part 
II.,  ttating  that  there  were  many  typog^phical  errors  in  tiie  Work,  and  requesting 
*'  the  henerolent  reader  to  correct  them  fbr  himself."  He  pleaded  in  excuse,  that 
they  were  owing  to  his  haying  been  "  more  intent  upon  things  than  words. ''-v 
"  Phires  [errores],  dum  Rebus  non  Verbis  intentus  fui,  visum  et  calamum  meum 
pneterlapd  sunt." 

t  See  '*  The  Author's  Index  of  Contents  of  the  whole  Work." 

X  These  Treatises  are  as  follow  : 

1.  Fragmenta  de  (Economic  Regni  Animalis  et  de  ipso  Regno  Animali,  inter 
quB  reperitur  Tractatus  de  Partibus  Grenerationis  utriusque  Sexus,  et  de  Prooessu 
Generationis. 


xiv  translator's  preface  to  part  I. 

the  contents  of  which  will  doubtless  serve  to  fill  up  some  por- 
tions of  his  design. 

A  word  respecting  the  principles  which  have  guided  the 
translator  in  the  execution  of  this  first  part  of  his  undertaking. 
He  has  striven  to  the  best  of  his  ability  to  give  a  faithful  trans- 
lation^ and^  as  one  means  to  this  end^  to  divest  the  Work  of  Latin 
idioms  as  far  as  possible.  But  in  cases  where  he  was  either  cer- 
tain that  particular  phrases^  although  stiff  and  peculiar^  were 
not  indebted  for  their  peculiarity  to  the  genius  of  the  Latin 
language^  or  where  he  strongly  suspected  this  to  be  the  fact, — 
in  such  cases,  he  has  felt  it  safe  to  adhere  to  the  original,  and 
to  put  precedent,  custom  and  style,  out  of  sight. 

And  furthermore,  as  the  technical  language  of  that  day  was 
generally  the  result  of  certain  theories  respecting  the  uses  of  the 
things  named,  he  has  seldom  felt  himself  called  upon  to  alter 
the  scientific  terms  of  the  Work  into  those  now  in  use.  It  may, 
however,  perhaps  be  advantageous  to  give  a  glossary  of  those 
terms  with  Parts  II.  and  III. 
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PART  I. 


PROLOGUE. 

1.  Nothing  whatever  is  more  to  be  desired,  or  more 
delightfiil  than  the  light  of  truth ;  for  it  is  the  source  of  wisdom. 
When  the  mind  is  harassed  with  obsciuity,  distracted  by  doubts, 
rendered  torpid  or  saddened  by  ignorance  or  falsities,  and  truth 
emerges  as  from  a  dark  abyss,  it  shines  forth  instantaneously, 
like  the  sun  dispersing  mists  and  vapors,  or  like  the  dawn  re- 
pelling the  shades  of  darkness.  For  truths  in  the  intellect  or 
rational  mind  are  analogous  to  Ughts  and  rays  in  ocular  vision ; 
falsities  that  have  the  appearance  of  truth  are  analogous  to  un- 
real or  phosphoric  Ughts ;  doubts,  to  clouds  and  shadows ;  and 
ignorance  itself  is  thick  darkness  and  the  image  of  night :  thus 
one  thing  is  represented  in  another. 

2.  The  faculty  of  apprehending  the  goodness  of  all  forms, 
consequently  also  the  secret  deUghts  of  truth,  is  inherent  and  as 
it  were  connate  in  our  senses,  both  external  and  internal.  The 
ear,  although  untutored,  apprehends,  and  in  some  degree  feels, 
the  measures,  the  harmony,  and  the  melody  of  tunes ;  for  the 
mind  is  straightway  affected  in  a  corresponding  manner:  the 
eye  spontaneously  apprehends  the  beauties  of  nature,  and  the 
graceful  and  harmonic  connexions  between  different  objects :  the 
tongue  apprehends  the  agreeable  qualities  of  viands  and  wines ; 
and  the  nostrils,  the  fr^grancies  of  various  odors.  So  the  ra^ 
tional  mind,  that  is,  the  intellect,  unhesitatingly  distinguishes 
the  truths  of  things,  and  the  forms  consonant  to  the  order  of 
nature, — at  once  to  the  nature  of  the  universe,  and  to  that  of 
the  intellect  itself;  for  they  sweetly  sooth  and  please,  and  call 
forth  deeply-hidden  affections;   wherefore,   whenever  a  truth 
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shines  forth,  the  mind  exults  and  rejoices : — a  proof  that  a  cer- 
tain superior  mind  or  soul,  (which  imparts  to  its  mind,  that  is, 
to  our  rational  faculty,  a  fitculty  inferior  and  subject  to  it,  the 
power  of  perceiving,  thinking,  judging,  and  deciding,)  at  such 
times  becomes  kindlier,  more  free,  as  if  liberated  from  chains, 
more  active,  more  present  in  its  influence,  and  closer  in  its  cor- 
respondence. For  the  soul,  which  flows  with  its  light  into  the 
sphere  of  the  intellectual  mind,  has  order  and  truth  in  it,  and 
thus,  by  virtue  of  its  very  nature,  it  feels,  approves,  and  indi- 
cates, in  a  certain  universal  maimer,  the  presence  of  whatever 
is  congruous  or  harmonic.  What  appears  thus  connate,  is, 
however,  an  affection  only,  not  a  particular  idea ;  since  all  par- 
ticular ideas  are  learnt  and  formed  by  way  of  the  senses  and 
their  organs. 

3.  To  rightly-constituted  minds,  truths  are  not  only  pleasing, 
but  also  ineffably  delightful,  containing  in  them,  as  it  were,  the 
charms  of  all  the  loves  and  graces.  This  they  derive  from  their 
very  form,  that  is,  from  the  determination  and  consent  of  par- 
ticular things  or  corresponding  ideas ;  for  a  truth  is  never  abso- 
lutely single  or  simple,  although  after  its  formation,  and  the 
coalescence  of  its  parts,  it  may  appear  to  be  so  :  on  the  contrary, 
a  truth  is  a  fitting  combination  of  an  infinity  of  other  truths, 
that  is,  of  an  infinity  of  distinct  ideas  and  notions.  A  truth  is 
a  conclusion  and  a  judgment  resulting  from  the  orderly  disposi- 
tion of  many  things.  Furthermore,  all  harmony  is  of  such  a 
nature,  that  when  particulars  or  ratios  are  properly  placed  ac- 
cording to  it,  they  become  united,  and  form  a  unity ;  as  in  the 
case  of  symbolic  or  algebraic  equations,  where  many  terms  or 
numbers  are  connected  together  by  signs,  but  which,  although 
divisible  into  many  when  regarded  in  their  own  series,  or  com- 
bination of  series,  are  nevertheless  represented  as  single  and 
simple.  This  is  equally  the  case  with  the  forms  of  all  things  in 
the  universe ;  which,  because  they  are  compoimds  resulting  fix)m 
an  infinity  of  other  things,  properly  subordinated  and  co-ordi- 
nated, are  therefore  real  beings,  of  which  attributes,  qualities, 
modes  and  mutations  may  be  predicated.  Such  are  truths :  the 
more  nimierous  the  truths  that  form  the  one  truth,  and  the 
more  constant  and  certain,  the  greater  is  the  brilliance,  the 
beauty,  and  the  loveliness  of  the  light  of  that  truth  which  they 
form. 
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4.  Hence  it  is  evident,  that  one  truth  is  never  opened  with- 
out an  infinity  of  other  truths  being  also  opened ;  inasmuch  as 
the  one  is  the  conclusion  of  all  the  others ;  and  further,  that 
the  conclusion — ^thus  derived  from  the  others — ia  not  a  truth 
except  relatively  to  those  numberless  truths  which  constitute, 
that  is,  form  and  determine  it.  Thus  a  truth,  to  be  such,  must 
not  be  true  in  itself  simply,  or  in  the  conclusion  alone,  but  in 
those  things  and  their  connexion  from  which  the  conclusion  is 
derived :  whence  every  circxmistance  and  every  different  modifi- 
cation varies  the  thing  itself.  Howbeit,  I  admit  the  existence 
of  absolutely  constant  and  immutable  truths,  both  natural  and 
moral,  and  pre-eminently,  of  spiritual  truths ;  indeed,  of  all 
those  that  are  in  harmony  with  the  perfect  order  of  the  universe. 
But  in  the  animal  kingdom — ^in  man  considered  as  a  microcosm 
-there  are  as  many  different  kinds  of  order,  and  as  many 
different  states,  as  there  are  subiects  and  human  minds  variously 
approximating  to,  or  receding  from,  the  order  of  the  universe ; 
for  human  minds  are  the  objects  into  which  order  and  truth 
flow,  and  the  subjects  by  which  the  influx  is  received.  Hence 
the  multitude  of  dubious,  uncertain,  and  shifting  opinions  on 
every  subject:  whereby  knowledge  is  confrised,  the  will  per- 
plexed, and  our  minds  are  brought  into  suspense  respecting  the 
plainest  truths,  and  induced  to  contend  with  each  other  respect- 
ing them :  thus  truth  is  endangered ;  for  it  is  placed  in  jeopardy 
whenever  it  is  made  a  subject  of  contention.  The  consequence 
is,  that  the  truths  in  the  rational  mind  do  not  deserve  to  be 
called  truths,  but  principles  only,  as,  indeed,  it  is  usual  to 
call  them. 

6.  I  have  set  out,  indeed,  by  speaking  respecting  truths, 
but  this  is  a  subject  sufficient  to  fill  a  volume;  nor  does  it 
belong  to  this  place  to  consider  what  truth  is,  but  rather,  how 
we  should  investigate  it.  This  must  be  our  present  business  and 
labor. 

6.  There  are  two  usually-received  ways  or  methods  for  dis- 
covering truths ;  the  synthetic  and  the  analytic.  The  synthetic 
commences  from  principles  and  causes,  and  passes  therefrom  to 
phenomena  and  effects ;  thus  proceeding  from  the  prior  to  the 
posterior,  from  simple  to  compounds,  fix)m  superior  to  ioferior, 
from  interior  to  exterior ;  or,  what  amounts  to  the  same  thing, 
from  a  universal  to  singulars,  consequently  to  experience,  to 

b2 


4  THE    ANIMAL    KINGDOM. 

confirm  prior  things.  The  analytic  method,  on  the  other  hand, 
rises  from  phenomena  and  effects  to  causes,  and  evolves  from 
them  principles ;  consequently  evolves  universals  from  the  expe- 
rience of  singulars,  interior  things  from  the  exterior,  simples 
from  compounds,  in  a  word,  the  prior  from  the  posterior.  TIius 
analysis  as  a  method  of  proceeding  is  the  inverse  of  synthesis. 

7.  Synthesis,  which  begins  its  thread  of  reasons  from  causes 
and  principles,  and  evolves  and  unwinds  it  until  it  reaches  the 
effects  of  the  causes,  and  the  phenomena  resulting  from  the 
principles,  assumes  some  particular  principle  familiar  and  favor- 
able to  the  intellect  as  formed  by  previous  ideas ;  and  however 
susceptible  this  principle  may  be  of  doubt  or  controversy,  sjti- 
thesis  seizes  it  as  a  truth,  and  lays  it  down ;  and  thus  presumed, 
defines  and  disengages  it,  and  confirms  it,  first  rationally,  next 
empirically.  Should  any  thing  adverse  appear,  synthesis  poUshes 
away,  represses  and  removes  it,  until  at  length  the  truth  can 
come  upon  the  stage,  naked  at  first,  but  afterwards  bedecked  and 
ornamented;  exactly  in  imitation  of  the  inverse  method  of 
analysis,  which  is  called  also  the  regula  falsi,  or  rule  of  false 
position.  And  synthesis,  in  reality,  is  nothing  but  a  poor, 
precocious,  and  vague  analysis ;  it  gives  out  nothing  more  than 
what  has  crept  into  the  intellect,  and  among  the  intellectual 
ideas,  by  way  of  the  senses,  from  a  few  phenomena  of  expcri- 
ence,  without  any  general  bond  to  connect  them ;  and  for  the 
most  part  in  the  first  impetuosity  of  the  judgment.  The  hasty 
conceptions  thus  formed  at  the  mind^s  first  glance,  are  termed 
opinions,  conjectiu^s,  hypotheses ;  whence  come  systems. 

8.  This  has  been  the  received  and  established  method  for 
^es  past,  from  the  very  infancy  of  philosophy,  through  its  later 
and  maturer  development;  and  now  also  it  endures  and  flou- 
rishes by  the  favor  of  our  contemporaries,  being  adopted  exclu- 
sively even  at  the  present  day  in  reasonings  on  the  causes  of 
things,  which  are  naturally  abstruse  and  profound.  It  is  ako 
pleasing,  and  wonderfully  accommodated  and  in  a  manner  akin 
to  human  minds ;  it  enables  each  mind  to  indulge  its  own  tastes, 
to  favor  its  own  state,  and  to  assent  to  an  order,  whose  laws  are 
proclaimed  as  truths,  n.  4.  And  we  are  very  easily  impelled 
and  carried  away  into  ideal  games  of  this  kind,  inasmuch  as 
they  are  races  of  our  thoughts  from  assumed  starting-places  to 
the  very  goals  we  desire  to  reach.    This  also  pimps  to  self-love 
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and  self-glory,  for  as  nothing  properly  belongs  to  iis  but  the 
produce  of  our  own  minds,  when  these  have  conceived  any 
thing,  and  supported  it  by  plausibilities,  we  suppose  we  have 
divined  the  pure  reality,  opened  the  true  Delphos  or  heaven 
itself,  unlocked  oracles  which  the  genius  of  our  predecessors 
never  penetrated,  and,  in  a  word,  earned  an  indisputable  palm 
of  victory.  But  those  who  commence  with  this  species  of  scho- 
lastic exercitation,  that  is,  who  set  out  relying  on  mere  reason- 
ing, not  fortified  by  the  sure  patronage  of  experience,  will  never, 
as  I  think,  attain  the  goal ;  for  they  begin  from  the  goal,  and 
hurry  to  the  starting-place;  thus  they  bend  their  course  out- 
wards instead  of  inwards,  contrary  to  the  order  which  the 
nature  of  the  human  mind  prescribes  for  the  discovery  of  the 
occult  and  unknown. 

9.  But  granting,  for  argument's  sake,  that  any  of  the  chiefs 
or  rulers  of  the  learned  world,  commencing  from  synthesis,  may 
have  perhaps  taken  the  false  for  the  true,  but  with  the  intention 
of  afterwards  eUciting  from  it  purer  truths,  by  means  of  analysis, 
or  the  rule  of  false  position,  and  of  correcting,  perfecting,  and 
pohshing  it,  like  the  sculptor  working  the  rude  marble : — ^Tell  me 
then,  I  pray,  which  of  them  has  thus  followed  the  rules  of 
analysis  ?  Which  of  them  afterwards  has  wrought  and  corrected 
the  visions  and  appearances  he  imbibed  and  predetermined, 
perhaps  in  the  very  dawn  of  thought,  and  which  were  adverse 
to  the  truth?  Instead  of  this,  have  not  they  all,  as  experience 
shews,  sought  the  confirmation  of  the  false,  and  not  of  the 
true  ?  For  while  the  will  is  directed  to  the  false,  it  is  constantly 
detained  in  those  things  also  that  confirm  it,  or  are  conformable 
to  it.  Hence  the  presumption  becomes  more  and  more  con- 
firmed by  plausible  arguments,  until  at  last  it  has  the  same 
power  of  persuasion  as  the  truth  itself.  For  whenever  afllrmative 
reasoning  is  applied  to  a  preconception,  an  infinity  of  particulars, 
all  voting  the  same  way,  fly  to  its  assistance, — ^both  the  decrees 
of  ratiocinative  philosophy,  and  the  phenomena  of  the  world, 
laid  hold  of  in  the  fallacious  light  of  the  senses.  Indeed,  there 
is  nothing  but  may  form  a  constituent  part  in  different  series  of 
reasonings,  if  not  directly,  at  least  obliquely ;  as  a  single  par- 
ticle of  salt  may  form  an  ingredient  in  an  infinity  of  savors,  and 
a  single  color  in  an  infinity  of  pictures  :  and  one  tiling  may  be 
engrafted  on  another,  as  branch  upon  branch ;  thus  the  legiti- 
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mate  upon  the  spurious :  so  that  fiedsehood  assumes  the  form  of 
truths  and  the  measure  of  the  fiction  increases  by  meditation. 
At  length,  when  the  phantom  is  led  forth  upon  the  theatre  of 
what  is  called  the  learned  world,  multitudes  run  to  it,  passion- 
ately  admire  it,  fevor  and  applaud  it;  nay,  numerons  con- 
noisseurs  embellish  it  with  paint  and  new  decorations,  so  that 
it  looks  Uke  a  phantom  no  longer,  but  like  a  beautiful  Venus, 
or  a  Delphian  virgin.  Whatever  is  now  poured  from  its  mouth, 
you  are  to  regard  as  the  voice  of  destiny,  or  the  response 
of  an  oracle.  But  all  things  have  their  day ;  among  the  rest, 
the  produce  of  the  human  faculties, — ^particularly  those  mis- 
shapen offspring,  the  monsters  of  hypothesis.  They  are  con- 
ceived, they  are  bom,  they  grow  to  maturity,  they  grow  old, 
at  last  they  die.  But  from  the  ashes  of  each  new  ones  rise ; 
and  every  hydra-head  that  is  lopped  off  by  the  youthful 
Hercules,  produces  hundreds  of  others:  whence  spectres  of 
similar  brood  prevail  for  ages,  and,  hke  enchantresses,  distract 
the  human  mind  perennially.  Hence  errors,  mental  obscurity, 
fallacies,  and  strife ;  civil  wars  between  the  soul  and  the  body ; 
scholastic  contentions  about  straws  and  trifles ;  the  flight  and 
exile  of  truths ;  and  stupor  and  thick  darkness  in  those  very 
things  where  the  light  is  most  brilliant :  and  this  to  such  an 
extent,  that  the  very  altars  and  their  sacred  fire  are  contami- 
nated ;  which  is  the  reason  why  the  philosophy  of  the  human 
mind  is  solemnly  proscribed  in  the  divine  records.  All  these 
things  flow  from  that  single  source, — ^we  mean,  &om  the  habit 
and  the  propensity  of  reasoning  syntheticaUy. 

10.  The  power  of  divining  true  principles  by  the  mind  alone, 
and  of  descending  there&om,  in  the  path  of  certainty,  through 
their  consequences,  to  posterior  things,  belongs  exclusively  to 
higher  beings  and  powers;  to  spirits,  angels,  and  the  Omni- 
scient Himself,  who  indeed  inhabit  the  brightest  light,  and 
dwell  in  essential  truth  and  wisdom.  They  see  all  things,  in 
one  complex,  as  at  once  beneath  them  and  within  them :  they 
view  the  last  things  &om  the  first,  the  lowest  &om  the  highest, 
the  outermost  from  the  innermost ;  in  a  word,  all  the  circum- 
ferences from  the  centre ;  consequently,  the  very  effects  of  the 
world,  from  their  causes.  Not  so  human  minds,  which  derive 
from  the  senses,  or  absorb  through  the  senses,  all  the  mate- 
rials which  they  have  to  reason  upon.     For  we  are  bom  in  dense 
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ignorance ;  in  process  of  time  organs  are  opened  for  us,  and 
ways  prepared,  and  images  themselves  are  sublimated,  until  they 
become  ideas,  and  at  length  reasons;  which  when  connected 
into  series,  are  brought  under  the  inspection  of  the  reasoning 
power.  Thus  by  slow  degrees  only,  judgment  is  developed  and 
reason  displayed.  This  then  is  man^s  only  way  of  attaining 
truths,  so  long  as  his  soul  lives  in  the  body.  Can  you  tell  me 
by  synthesis  or  a  priori,  before  seeing  the  viscera  or  examining 
the  interior  parts,  what  is  contained  within  the  animal  body  ? 
Can  you  predict  that  it  contains  the  liver,  the  mesentery,  the 
kidneys,  the  heart,  the  arteries,  and  an  infinity  of  other  things; 
still  less  that  they  are  connected  together  in  one  way,  and  in  no 
other  ?  Must  you  not  rather,  like  a  blind  man,  afflicted  with 
cataract  and  suffusion,  present  to  yourself  ludicrous  imagina- 
tions, and  dream  dreams,  at  which  you  yourself,  when  you 
shall  have  looked  into  them,  must  ultimately  either  blush  or 
laugh  ?  But  alas  I  we  are  so  puffed  up  with  self-conceit,  that 
we  seem  to  ourselves  to  be  not  in  the  outmost,  but  in  the  in- 
most ;  to  be  standing,  not  on  the  earth,  but  in  the  sky ;  and  in 
no  faint  or  uncertain  light,  but  in  the  brightest  radiance ;  nay, 
in  heaven  itself,  whence  we  descend  before  we  ascend,  and  where 
we  even  build  our  airy  palaces;  not  knowing,  that  our  very 
height  must  aggravate  the  peril  of  our  fall.  This,  as  we  before 
said,  is  the  cause  and  the  source  of  the  insanities  of  the  human 
mind.     So  much  for  synthesis,  now  for  analysis. 

11.  Analysis  commences  its  web  of  ratiocination  from  the 
facts,  effects,  and  phenomena  which  have  entered  through  the 
bodily  senses,  and  mounts  to  causes,  and  causes  of  causes ;  that 
is,  to  the  simple  principles  of  the  mind ;  and  thus  unwinds  the 
thread  of  the  web.  In  the  first  place  it  searches  for  certain  and 
evident  materials,  and  coUecting  them  from  all  quarters,  heaps 
them  together,  and  again  selecting  them  from  the  heap,  reduces 
them  skilfully  into  order.  Furthermore,  it  imbibes  all  the 
sciences  wherewith  nature  has  assisted  the  human  mind,  and 
not  in  memory  only,  but  in  heart,  and  learns  them  for  the  sake 
of  their  application.  Enriched  with  as  it  were  these  treasures, 
and  aided  thereby,  the  mind  girds  herself  to  her  task,  and  begins 
to  work  and  to  build.  If  the  monument  she  is  essaying  to  con- 
struct may  be  compared  with  a  palace,  a  mansion,  or  a  pyramid, 
she  may  be  said  now  to  lay  the  foundation  first,  then  to  raise  the 
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walls^  and  surrounding  the  edifice  with  ladders  and  scaffolds^ 
gradually  to  cany  it  to  the  roof  or  summit.  Whatever  is  now 
wanting  to  complete  the  fitness  and  coherence  of  the  whole, 
— ^as  posts^  rails,  gates,  tiles,  and  the  like,  is  superadded  after- 
wards. Thus  the  mind,  keeping  along  the  path  of  analysis, 
founds  and  rears  her  palace,  not  in  the  air,  or  in  an  atmosphere 
too  high  for  her,  which  is  not  her  element,  and  where  there  is 
no  support,  still  less  foimdation ;  but  on  the  solid  ground. 

12.  Tliis  is  the  only  way  to  principles  and  truths — ^to  high 
and  almost  to  heavenly  things — and  no  other  appears  to  be  open 
to  us  earthbom  men ;  yet  truly  it  is  a  most  toilsome  and  exten- 
sive one,  if  we  enter  it  with  the  intention  of  searching  out  the 
truth  by  all  the  truths  which  enter  into  it,  that  is,  of  exploring 
all  the  truths  which  form  the  one  truth,  and  of  connecting  them 
together,  or  concatenating  them,  in  one  general  bond.  In  this 
case  evidently  we  must  lay  the  broadest  foundation — ^wc  must 
compare  all  tilings  together  carefully,  and  embrace  them  in  one 
design.  We  must  ako  make  ourselves  thoroughly  masters  of  all 
the  sciences,  doctrines,  and  arts,  which  the  work  will  require 
for  its  completion :  nay,  from  those  already  known,  we  must 
generate  and  discover  others :  for  by  these  means  the  work  is 
constructed,  and  the  mind  led  directly  to  the  summit.  In  a 
word,  we  must  cultivate  acquaintance  with  all  the  muses.  To 
these  requisites  we  must  add  an  innate  love  of  truth,  an  eager 
desire  of  exploring  it,  a  deUght  in  finding  it,  and  a  natural  gift 
and  faculty  of  meditating  thoughtfully  and  distinctly,  and  of 
connecting  reasons  together  acutely  :  also  of  recalling  the  mind 
&om  the  senses,  from  the  lusts  of  the  body,  the  enticements  of 
the  world,  and  its  cares, — all  which  things  are  distracting  forces, 
— and  of  keeping  it  in  its  own  higher  sphere,  until  it  has  summed 
up  its  reasons,  and  carried  its  thoughts  to  their  conclusion.  In 
proportion  as  by  these  means  we  ascend  to  truths,  in  the  same 
proportion  truths  descend  to  us.  Above  all  things  it  behoves  the 
mind  to  be  pure,  and  to  respect  universal  ends,  as  the  happiness 
of  the  human  race,  and  thereby  the  glory  of  God :  truth  is  then 
infused  into  o\ir  minds  from  its  heaven ;  whence  as  from  its  pro- 
per fountain  it  all  emanates.  "  Plato  used  frequently  to  say^' — 
so  the  philosopher  relates — ^'  that  when  his  soul  was  engaged  in 
contemplation,  he  seemed  to  enjoy  the  supreme  good,  and  in- 
credible delight :  that  he  was  in  a  manner  fixed  in  astonishment, 
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acknowledging  himself  as  a  part  of  a  higher  world,  and  as 
feeling  his  own  immortalitj  with  the  greatest  assurance  and 
hght :  at  length,  that  his  understanding,  wearied  with  this  con- 
templation, relapsed  into  fantasy,  and  that  he  became  sorrowful 
aa  the  hght  decreased.  That  again  leaving  the  body,  and  return- 
ing to  the  former  state,  he  found  the  soul  abounding  with  Ught, 
and  this  Ught  now  flowing  into  the  body.^^  And  again,  "  The 
soul,  freed  as  it  were  from  the  body,  ascends  and  is  enUghtened; 
descending  again,  it  is  obscured,  but  it  is  afterwards  purified 
and  reascends.^'  But  this  may  perhaps  appear  Uke  a  mere  fable, 
to  those  who  have  not  experienced  it. 

13.  When  at  length,  under  the  conduct  of  such  an  analysis, 
we  have  been  carried  up  to  the  principles  of  things,  we  may 
then  properly  for  the  first  time  commence,  or  rather  return, 
from  principles,  and  put  them  forth,  as  of  sufficient  authority, 
by  a  clear  and  inteUigible  defiinition :  for  the  mind  now  looks 
round  the  whole  world  as  from  a  mirror,  and  contemplates  all 
things  in  a  universal  manner.  Ladders  are  constructed,  and 
steps  interposed,  whereby  we  may  equally  descend  and  ascend. 
These  ladders  are  so  many  concatenated  series  of  truths,  by 
which  we  are  enabled  to  steer  our  course,  or  to  go  and  return, 
whithersoever  it  pleases  us.  But  these  very  truths,  explored  by 
this  means,  if  we  must  confess  it,  nevertheless  remain  still 
intermixed  and  entangled  with  ignorance  and  twiUght  shades, 
being,  therefore,  after  all,  only  appearances  of  truths ;  for  the 
mind  is  never  absolutely  purified  from  the  fallacies  of  the  senses, 
it  is  never  removed  from  them  or  placed  beyond  them,  during  its 
conjunction  with  the  body. 

14.  I  have  now,  therefore,  ventured  to  attempt  this  method 
of  discovering  truths,  at  present  deeply  hidden  mider  a  veil  of 
hypotheses.  And  the  j)roper  time  has  arrived ;  for  a  rich  store 
of  experience  is  at  hand;  an  accumulated  heap  sufficient  to 
enable  us  to  build  a  palace ;  a  luxuriant  field  where  our  sickles 
may  reap  an  abmidant  harvest ;  a  table  where  we  may  enjoy  the 
most  sumptuous  banquets.  Nor  do  I  think  we  ought  to  wait 
any  longer,  lest  haply  experimental  knowledge  should  be  over- 
taken by  age,  night,  and  obUvion ;  and  the  arts  and  sciences  be 
carried  to  the  tomb ;  for  imless  I  mistake  the  signs  of  the  times, 
the  world's  destinies  are  tending  thitherwards.  The  following 
then  is  a  smnmary  of  my  intended  work. 
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I  intend  to  examine^  physically  and  philosophicaUy^  the  whole 
Anatomy  of  the  Body ;  of  all  its  Viscera,  Abdominal  and  Tho- 
racic; of  the  Genital  Members  of  both  sexes :  and  of  the  Organs 
of  the  five  Senses.     Likewise^ 

The  Anatomy  of  all  parts  of  the  Cerebrum^  Cerebellum^ 
Medulla  Oblongats^  and  Medulla  Spinalis. 

Aftewards^  the  cortical  substance  of  the  two  brains;  and 
their  medullary  fibre ;  also  the  nervous  fibre  of  the  body ;  and 
the  muscular  fibre;  and  the  causes  of  the  forces  and  motion  of 
the  whole  organism:  Diseases^  moreover;  those  of  the  head 
particularly^  or  which  proceed  by  defluxion  from  the  Cerebrum. 

I  purpose  afterwards  to  give  an  introduction  to  Rational 
Psychology^  consisting  of  certain  new  doctrines^  through  the 
assistance  of  which  we  may  be  conducted^  firom  the  material 
organism  of  the  Body,  to  a  knowledge  of  the  Soul,  which  is 
immaterial :  these  are,  the  Doctrine  of  Forms :  the  Doctrine  of 
Order  and  Degrees :  also^  the  Doctrine  of  Series  and  Society : 
the  Doctrine  of  Influx:  the  Doctrine  of  Correspondence  and 
Representation  :  lastly,  the  Doctrine  of  Modification. 

From  these  doctrines  I  come  to  the  Rational  Psychology 
itself;  which  will  comprise  the  subjects  of  action;  of  external 
and  internal  sense ;  of  imagination  and  memory ;  also^  of  the 
affections  of  the  animus.  Of  the  intellect^  that  is,  of  thought 
and  of  the  will ;  and  of  the  affections  of  the  rational  mind : 
also,  of  instinct. 

Lastly,  of  the  Soul ;  and  of  its  state  in  the  Body,  its  inter- 
course, affection,  and  immortality;  and  of  its  state  when  the 
body  dies.  The  work  to  conclude  with  a  Concordance  of 
Systems. 

15.  From  this  summary  or  plan,  the  reader  may  see,  that 
the  end  I  propose  to  myself  in  the  work,  is  a  knpwledge  of  the 
soul;  since  this  knowledge  will  constitute  the  crown  of  my  stu- 
dies. This  then  my  labors  intend,  and  thither  they  aim.  For 
the  soul  resides  and  acts  in  the  principles,  not  of  the  body  only, 
but  also  of  the  imiversal  world ;  inasmuch  as  it  is  the  supreme 
essence,  form,  substance,  and  force  of  the  microcosm ;  and  ap- 
points, establishes,  and  governs  the  order  thereof,  of  itself  and  by 
its  own  nature ;  consequently,  it  is  in  the  sphere  of  truths.  For 
these  reasons,  the  soul  has  engaged  the  profound  attention  of 
nearly  all  human  minds,  ever  since  the  infancy  of  philosophy ; 
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and  still  holds  them  in  suspense^  division^  and  perplexity.  But 
as  yet^  her  mode  of  being  and  her  nature  are  almost  absolutely 
unknown ;  and  such  is  the  general  state  of  doubt  and  hesitation, 
as  to  preclude  all  distinct  thinking.  This  has  given  rise  to  so 
many  obscure  guesses  on  the  subject, — ^it  has  caused  so  many 
clouds  to  collect  round  it,  that  all  hope  of  discovery  is  nearly  at 
an  end.  In  order,  therefore,  to  follow  up  the  investigation,  and 
*  to  solve  the  difficulty,  I  have  chosen  to  approach  by  the  analytic 
way;  and  I  think  I  am  the  first  who  has  taken  this  course 
professedly. 

16.  To  accomplish  this  grand  end  I  enter  the  circus,  design- 
ing to  consider  and  examine  thoroughly  the  whole  world  or 
microcosm  which  the  soul  inhabits ;  for  I  think  it  is  in  vain  to 
seek  her  anywhere  but  in  her  own  kingdom.  Tell  me,  where 
else  can  she  be  found,  than  in  that  system  to  which  she  is  ad- 
joined and  injoined,  and  where  she  is  represented,  and  momen- 
tarily exhibits  herself  to  contemplation?  The  body  is  her  image, 
resemblance,  and  type ;  she  is  the  model,  the  idea,  the  head, 
that  is,  the  soul  of  the  body.  Thus  she  is  represented  in  the 
body,  as  in  a  mirror.  I  am,  therefore,  resolved  to  examine 
careftilly  the  whole  anatomy  of  her  body,  from  the  heel  to  the 
head,  and  from  part  to  part ;  and  for  the  sake  of  a  closer  ap- 
proach, to  examine  her  very  brain,  where  she  has  disposed  her 
first  oi^ans ;  lastly,  the  fibres  also,  and  the  other  purer  organic 
forms,  and  the  forces  and  modes  thence  resulting. 

17.  But  since  it  is  impossible  to  climb  or  leap  from  the  or- 
ganic, physical,  and  material  world — ^I  mean,  the  body — ^imme- 
diately to  the  soul,  of  which  neither  matter,  nor  any  of  the 
adjuncts  of  matter  are  predicable,  (for  spirit  is  above  the  com- 
prehensible modes  of  nature,  and  in  that  region  where  the 
significations  of  physical  things  perish) ;  hence  it  was  necessary 
to  lay  down  new  ways  by  which  I  might  be  led  to  her,  and  thus 
gain  access  to  her  palace, — ^in  other  words,  to  discover,  dis- 
engage, and  bring  forth,  by  the  most  intense  appUcation  and 
study,  certain  new  doctrines  for  my  guidance,  which  are  (as  my 
plan  shews)  the  doctrines  of  forms,  of  order  and  degrees,  of 
series  and  society,  of  communication  and  influx,  of  correspond- 
ence and  representation,  and  of  modification ;  these  it  is  my 
intention  to  present  in  a  single  volume,  under  the  title  of  An 
Introduction  to  Rational  Pitychology. 
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18.  When  this  task  is  accomplished^  I  am  then  admitted  as 
it  were  by  common  consent  to  the  soul^  who  sitting  like  a  queen 
in  her  throne  of  state — the  body— dispenses  laws^  and  governs 
all  things  by  her  good  pleasure^  but  yet  by  order  and  by  truth. 
This  will  be  the  crown  of  my  toils^  when  I  shall  have  com- 
pleted my  course  in  this  most  spacious  arena.  But  in  oldeii 
time^  before  any  racer  could  merit  the  crown,  he  was  com- 
manded to  run  seven  times  round  the  goal,  which  also  I  have 
determined  here  to  do. 

19.  Not  very  long  since,  I  published  the  Economy  of  the 
Animal  Kingdom,  a  work  divided  into  distinct  treatises,  but 
treating  only  of  the  blood,  the  arteries,  and  the  heart,  and  of 
the  motion  of  the  brain,  and  the  cortical  substance  thereof;  and 
before  traversing  the  whole  field  in  detail,  I  made  a  rapid  pas- 
sage to  the  soul,  and  put  forth  a  prodromus  respecting  it.  But 
on  considering  the  matter  more  deeply,  I  found  that  I  had  di- 
rected my  course  thither  both  too  hastily  and  too  fast, — after 
having  explored  the  blood  only  and  its  peculiar  organs  :  I  took 
the  step,  impelled  by  an  ardent  desire  for  knowledge.  But  as 
the  soul  acts  in  the  supreme  and  innermost  things,  and  does  not 
come  forth  until  all  her  swathings  have  been  successively  un- 
folded, I  am,  therefore,  determined  to  allow  myself  no  respite, 
until  I  have  run  through  the  whole  field  to  the  very  goal — ^until 
I  have  traversed  the  universal  animal  kingdom,  to  the  soul. 
Thus  I  hope,  that  by  bending  my  course  inwards  continually,  I 
shall  open  all  the  doors  that  lead  to  her,  and  at  length  contem- 
plate the  soul  herself :  by  the  divine  permission. 

20.  But  I  know  it  will  be  whispered  in  my  ear  by  many  of 
the  most  accomplished  philosophers  of  the  day,  that  it  is  vain 
and  useless  to  enter  the  recesses  and  interiors  of  the  human 
body,  with  a  view  to  arriving  at  the  soul,  inasmuch  as  the  very 
things  which  are  far  below  her,  and  objects  of  ocular  vision,  as 
the  organic  parts  of  the  body,  their  modes,  sensations,  and  ac- 
tions, are  not  only  obscure  to  our  sight,  but  are  even  fallacious 
under  close  scrutiny  and  investigation.  Moreover,  the  human 
intellect  cannot  penetrate  or  know  itself  even ;  how  then  should 
it  penetrate  the  soul,  which  inhabits  a  still  higher  or  superior 
region  ?  for  those  things  that  are  superior,  inhabit  a  light  inac- 
cessible to  the  inferior ;  and  if  we  rashly  approach  it  too  nearly, 
designing  to  enter  it,  we  shall  either  cover  ourselves  with  shade. 
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as  wlien  the  eye  gazes  on  the  sun,  or  perish  outright,  hkc  a 
garment  thrown  into  the  flames  of  an  altar.  Add  to  tliis,  that 
the  idea  that  might  apprehend  the  soul,  and  the  speech  that 
might  express  her,  are  both  wanting ;  for  nothing  that  is  ade- 
quate to  body  and  matter,  is  adequate  to  the  soul ;  she  is  neither 
corporeal  nor  material ;  consequently,  she  is  entirely  above  that 
species  of  inteUigence  which  receives  its  notions  by  means  qj  the 
forms,  predicates,  and  adjuncts  of  matter — as  is  the  case  with 
the  human  intellect ;  and  expresses  them  by  the  same  means — as 
is  the  case  with  human  speech.  Whence  possibly  it  may  be 
inferred,  that  it  is  unprofitable,  and  absolutely  foolish,  for  any 
one  to  attempt  ascending  thither.  But  these  arguments  may 
properly  be  met  by  a  few  opposite  ones.  Inasmuch  as  the  soul 
is  the  model,  the  idea,  the  first  form,  the  substance,  the  force, 
and  the  principle  of  her  organic  body,  and  of  all  its  forces  and 
powers;  or,  what  amounts  to  the  same  thing,  as  the  organic 
body  is  the  image  and  type  of  its  soul,  formed  and  principled  to 
the  whole  nature  of  the  soul's  efficiency,  it  follows,  that  the  one 
is  represented  in  the  other,  if  not  exactly,  yet  quite  sufficiently 
to  the  life ;  and  that  an  idea  of  the  soul  is  suggested  to  the 
mind  by  elevating  the  forms  of  singulars,  and  extracting  from 
them  a  higher  meaning,  and  by  analogies  and  eminences,  as  will 
be  seen  in  our  doctrines  of  forms,  of  order  and  degrees,  of  cor- 
respondences and  representations,  &c.  Thus,  by  the  body,  we 
are  instructed  respecting  the  soul ;  by  the  soul,  respecting  the 
body ;  and  by  both,  respecting  the  truth  of  the  whole  :  and  in 
this  way  we  are  led  to  an  ample  knowledge  of  the  animal 
kingdom. 

21.  I  shall  again  suppose  an  objection  made,  to  the  efiect, 
that  the  himian  mind  appears  to  be  interdicted  from  prying  into 
those  things  which  transcend  or  exceed  the  present  state ;  conse- 
quently, into  the  soul,  which  guards  the  threshold  of  a  sacred 
temple  with  three  recesses;  for  the  way  to  celestial,  spiritual, 
and  divine  things,  leads  to  the  soul,  through  the  soul,  and  frx>m 
the  soul.  The  reason  of  the  interdiction  is,  that  all  those  things 
which  transcend  our  present  state,  are  matters  for  faith  and  not 
for  intellect :  as  for  instance,  that  the  soul  exists,  that  it  is  a 
spiritual  essence,  that  it  is  intimately  united  to  the  body ;  that 
it  is  affected  by  the  rational  mind  according  to  the  state  and 
influx  of  the  active  principles  thereof;  that  when  freed  from  its 
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cliains^  it  will  possess  immortal  life,  and  either  be  happy  in  the 
assembly  and  kingdom  of  the  blessed,  or  unhappy  and  accursed 
in  a  hellish  and  demoniac  region ;  not  to  mention  other  things 
of  similar  import.  The  province  of  reason  or  intellect  consists 
exclusively  in  considering  and  inquiring  what  is  reasonable, 
profitable,  and  becoming  in  society,  or  in  the  civil  and  moral 
world ;  and  what  is  proper  to  be  done  in  the  kingdoms  below  it, 
the  animal,  the  vegetable,  and  the  mineral.  Let  the  intellect 
be  contented  with  this  its  lot,  and  not  aspire  to  higher  things, 
which,  inasmuch  as  they  are  sanctuaries  and  matters  of  revela- 
tion,  exist  to  fSEiith  only.  Furthermore,  faith  is  banished  as  soon 
as  ever  the  intellectual  power  endeavors  to  open  the  doors  to  its 
mysteries ;  for  the  intellect  most  commonly  abolishes  all  faith  in 
divine  things;  and  what  is  received  by  the  intellect,  is  not 
received  by  faith,  that  is  to  say,  not  by  such  a  faith  as  elevates 
us  above  ourselves.  And  those  who  are  inspired  by  a  divine 
fiEuth,  completely  despise  the  assistance  of  confirmatory  argu- 
ments; perhaps  they  wiU  laugh  at  this  very  book  of  mine,— 
for  where  there  is  faith,  what  need  is  there  of  demonstration ; 
as  where  there  is  sight,  what  need  is  there  to  talk  of  light. 
Thus  faith  is  above  all  demonstration,  because  it  is  above  all  the 
philosophy  of  the  human  mind. 

22.  I  grant  this :  nor  would  I  persuade  any  one  who  com- 
prehends these  high  truths  by  faith,  to  attempt  to  comprehend 
them  by  his  intellect :  let  him  abstain  from  my  books.  Whoso 
believes  revelation  implicitly,  without  consulting  the  intellect, 
is  the  happiest  of  mortals,  the  nearest  to  heaven,  and  at  once 
a  native  of  both  worlds.  But  these  pages  of  mine  are  written 
with  a  view  to  those  only,  who  never  beUeve  any  thing  but  what 
they  can  receive  with  the  intellect;  consequently,  who  boldly 
invalidate,  and  are  fain  to  deny  the  existence  of  all  supercmi- 
nent  things,  sublimer  than  themselves,  as  the  soul  itself,  and 
what  follows  therefrom — ^its  life,  immortality,  heaven,  &c.,  &c. 
These  things,  perhaps,  since  such  persons  do  not  perceive  them, 
they  reject,  classing  them  among  empty  phrases,  entia  rati- 
onis,  phantasms,  trifles,  fables,  conceits,  and  self-delusions ;  and 
consequently  they  honor  and  worship  nature,  the  world  and 
themselves;  in  other  respects,  they  compare  themselves  to 
brutes,  and  think  that  they  shall  die  in  the  same  manner  as 
brutes,  and  their  souls  exhale  and  evaporate;  thus  they  rush 
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fearlessly  into  wickedness.  For  these  persons  only  I  am 
anxious ;  and  as  I  said  before^  for  them  I  indite^  and  to  them 
I  dedicate  my  work.  For  when  I  shall  have  demonstrated 
truths  themselves  by  the  analytic  method^  I  hope  that  those 
debasing  shadows,  or  material  clouds,  which  darken  the  sacred 
temple  of  the  mind,  will  be  dispersed :  and  thus  at  last,  under 
the  favor  of  God,  who  is  the  sun  of  wisdom,  that  an  access  will 
be  opened,  and  a  way  laid  down,  to  faith.  My  ardent  desire 
and  zeal  for  this  end,  is  what  urges  and  animates  me. 

23.  Let  us  then  gird  up  our  loins  for  the  work.  Experience 
is  at  our  side  with  a  full  horn  of  plenty.  The  nine  virgins  are 
present  also,  adorned  with  the  riches  of  nearly  two  thousand 
years :  I  mean,  all  the  sciences,  by  whose  abundance,  powers, 
and  patronage,  the  work  is  constructed.  The  sciences  are  inde- 
terminate and  of  no  profit  or  advantage,  unless  they  be  applied 
and  made  subservient  to  uses.  What  is  a  knowledge  of  num- 
bers, ratios,  figures,  and  forms,  in  arithmetic  and  geometry, 
apart  from  its  benefits  in  civil  life  ?  What  are  the  philosophical 
sciences,  with  their  predicates,  qualities,  modes,  and  accidents, 
without  they  have  reference  to  reality?  All  things,  at  the 
present  day,  stand  provided  and  prepared,  and  await  the  light. 
The  ship  is  in  the  harbor ;  the  sails  are  swelling;  the  east  wind 
blows ;  let  us  weigh  anchor,  and  put  forth  to  sea. 
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CHAPTER  I. 


THE   TONGUE. 

24.  Wb  commence  our  analytical  exploration  of  the  inferior  or 
abdominal  yiacer%  from  the  tongae,  the  lips,  the  mouth,  and  the 
fauces ;  because  they  are  in  a  manner  the  thresholds  by  which  we  are 
conducted  into  the  oesophagus,  the  stomach,  the  intestines,  and  the  vis- 
cera appended  to  them  and  enclosed  in  the  peritoneeum:  and  also, 
indeed,  into  the  trachea  and  the  lungs,  which  belong  to  the  chest,, 
(although  the  principal  entrances  to  the  latter  are  the  nares,  of  which 
we  shall  treat  when  we  come  to  ^>eak  of  the  thoracic  or  pleural  viscera.) 
First,  then,  we  shall  premise  the  observations  and  experience  of  the  best 
authorities ;  of  those,  who  from  double  superiority  in  endowment  and 
education,  and  unwearied  diligence  in  the  school  of  experience,  are 
acknowledged  by  the  scientific  world  to  have  possessed  an  extraordinary 
insight  into  nature.  Aflerwards  we  shall  endeavor  to  profit  by  the 
experience  thus  afforded,  to  eUcit  the  connexions  of  things,  their  ends 
and  causes ;  which  we  shall  reduce  into  a  general  form,  and  then  confirm 
and  corroborate,  either  by  the  same  experience,  or  a  resumption  of  it ; 
for  we  shall  always  take  especial  care  not  to  wander  far  from  the  com- 
pany of  experience. 

25.  Hbister.  ''The  situation,  singleness  and  size  of  the  tongue 
are  well  known  to  everybody.  In  figure  it  is  somewhat  pyramidal,  but 
flat.  Its  anterior,  more  moveable  and  sharp  portion,  is  called  the  apex, 
and  its  posterior  and  thicker  portion  is  called  the  base  or  root.  It  is  con- 
nected with  the  OS  hyoides,  the  lower  jaw,  the  styloid  process,  the 
pharynx,  the  larynx,  and  the  other  adjoining  parts,  by  a  number  of 
muscles  and  membranes.  Under  its  apex  is  the  frsenum,  (at  the  root  of 
this,  on  either  side,  the  salivary  ducts  of  Wharton  enter  the  mouth) ; 
and  a  membranous  ligament ;  by  both  of  which  it  is  connected  to  the 
lower  jaw,  the  os  hyoides,  the  larynx,  and  particularly  to  the  epiglottis. 
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In  the  middle  of  the  tongue  there  is  a  longitudinal  line,  called  the  me- 
dian line,  which  divides  it  equally  into  two  parts.  The  tongue  is  prin- 
cipally composed  of  small  muscles,  of  nervous  involucra  or  membranes, 
and  of  fat ;  also  of  glands  and  considerable  vessels.  Besides  the  sub- 
lingual glands,  it  has  a  great  number  of  miliary  glands  on  its  superior 
and  posterior  parts :  in  some  subjects,  I  have  seen  these  as  large  as 
lentils,  and  perforated  in  the  centre.  The  foramen  ccecum,  as  it  is 
called,  is  oflen  conspicuous  among  these  glands  in  the  superior  and 
posterior  part  of  the  tongue ;  its  use  was  long  unknown,  but  at  present 
it  is  reckoned  a  salivary  duct.  The  arteries  of  the  tongue  come  from 
the  external  carotids,  and  are  large  and  numerous.  Its  veins  are 
branches  of  the  external  jugulars :  those  which  are  visible  under  the 
apex  of  the  tongue,  are  called  the  ranine  veins ;  these  are  sometimes 
opened  by  surgeons  for  bleeding,  particularly  in  disorders  of  the  fauces. 
The  nerves  of  the  tongue  are  very  large ;  consisting  of  two  branches 
from  the  fifth  pair  which  are  usually  thought  to  be  gustatory,  and  of 
tviro  from  the  ninth  pair  which  are  considered  motor.  Coschwitz  and 
Duvemoy  delineate  lymphatics  in  the  tongue.  The  muscular  sub- 
stance of  the  tongue  is  surrounded  by  three  involucra,  tunics  or  mem- 
branes. The  external,  which  is  continuous  with  the  common  membrane 
of  the  mouth,  forms  a  number  of  pyramidal  and  globular  pouches  or 
vaginulse,  which  are  porous  and  serve  for  receiving  the  nervous  papillce 
of  the  third  membrane.  The  middle,  or  membrana  reticularis  Mal- 
pighi,  consists  of  a  beautiM  net-work,  which  transmits  the  nervous 
papillae  through  its  apertures ;  this  is  visible  only  on  the  upper  part ; 
but  is  more  difficult  to  detect  in  man  than  in  brutes.  The  third,  or 
membrana  papillaris  nervosa,  visible  only  in  the  same  part  of  the  tongue 
as  the  last,  contains  nervous  papillae  of  different  shapes,  but  chiefly 
fungiform,  (similar  to  snails'  horns  or  fimgi,)  fiill  of  httle  holes,  and 
capable  of  protrusion  and  retractioti ;  also  pyramidal  papillae  of  different 
sizes,  and  sometimes  incurvated^  Both  these  kinds  of  papillae  arise 
from  the  internal  membrane  of  the  tongue,  and  from  its  nerves ;  they 
pass  through  the  little  foramina  in  the  reticular  membrane,  and  termi- 
nate in  the  vaginulae  of  the  external  membrane.  These  papillae  are  the 
primary  organ  of  taste.  The  muscles  of  the  tongue,  besides  those  of 
the  OS  hyoides,  are  four  pair,  in  addition  to  which,  however,  there  are 
a  multitude  of  inextricable  muscular  fibres ;  which  contract  and  expand 
the  tongue, — draw  it  backwards  and  thrust  it  forwards,  and  perform  all 
its  other  wonderful  motions.     (Comp,  Anat.  n.  285.) 

26.  The  tongue  has  four  pairs  of  muscles.  The  genio-glossus  arises 
from  the  chin,  above  the  genio-hyoideus ;  it  enters  the  middle  of  the 
tongue,  and  moves  it  forwards.    The  stylo-glossus  arises  from  the  apex 
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of  the  styloid  process ;  it  descends  obliquely  to  the  root  and  side  of  the 
tongae>  and  mores  it  laterally^  backwards^  and  upwards.  The  cerato- 
glossus  arises  from  the  comu  of  the  os  hyoides,  and  is  inserted  into  the 
root  of  the  tongue.  The  basio-glossus  arises  from  the  base  of  the  os- 
hyoides,  and  runs  through  the  middle  of  the  tongue  towards  its  apex ; 
this  muscle  with  the  assistance  of  the  preceding  one  retracts  the  tongue, 
and  makes  it  shorter.  The  mylo-glossus  of  some  authors  is  a  part  of 
the  mylo-hyoideus ;  hence  there  is  no  occasion  to  consider  it  as  a  dis- 
tinct muscle.  MoreoTcr,  I  have  frequently  found  it  inserted  not  into 
the  tongue,  but  into  the  genio-hyoid  muscle  only.  (Comp.  Jnat. 
n.  323.) 

"  The  foramen  ccBCum  Hnguse,  delineated  by  Collins  and  Morgagni, 
as  well  as  by  myself  was  first  regarded  as  a  salivaiy  duct  by  Vater, 
who  proved  by  a  number  of  experiments,  that  it  communicates  with 
the  ^andular  substance  about  the  base  of  the  tongue ;  but  he  did  not 
shew  veiy  clearly  how  this  conununication  is  effected.  Coschwitz 
attempted  to  do  this,  and  to  shew  that  seyeral  ducts  run  through  the 
maxillary  and  sublingual  glands,  and  have  their  yarious  places  of 
excretion  on  the  surface  of  the  tongue :  these  ducts,  however,  either 
from  some  fault  of  my  own,  or  from  the  natural  differences  between 
different  subjects,  I  have  never  been  able  to  find.  Nevertheless,  in  a 
male  subject,  I  lately  saw  two  considerable  ducts  of  another  kind,  and 
which  terminated  in  the  foramen  coecum ;  these  are  figured  exactly  in 
my  tab.  viii.  fig.  34,  35.  (Comp.  Anat.  n.  278.)  In  this  case,  the 
foramen  was  so  large  and  deep,  that  it  admitted  without  difficulty  a 
thick  tube,  such  as  I  usually  employ  for  inflating  the  ureters  and  the 
bladder.  When  I  blew  into  the  foramen  through  the  tube,  in  order  to 
discover  the  duct  mentioned  by  Vater,  the  posterior  part  of  the  tongue 
became  remarkably  distended.  But  as  this  was  not  sufficient  to  shew 
its  true  position,  constitution,  and  direction,  I  made  use  of  a  red  wax- 
injection,  and  this  succeeded  so  well,  that  afterwards,  on  opening  the 
foramen  coecnm,  the  beginnings  of  two  remarkable  and  hitherto  unde- 
scribed  ducts  presented  themselves,  passing  for  about  the  depth  of  a 
line  under  the  teguments  of  the  tongue.  After  cautiously  removing  the 
teguments,  these  ducts  appeared ;  one  on  each  side ;  similar  in  figure, 
size,  situation,  and  course,  to  those  in  the  dehneation.  The  left  duct 
was  full  of  a  dear  liquor  very  Hke  saliva,  all  the  way  to  a  tubercle, 
which  was  a  pellucid  veside.  At  the  end  of  the  right  duct  there  was 
no  vesicle.  As,  however,  in  the  foramen  ccecum  of  this  subject,  there 
were  also  three  Httle  orifices  whose  cavity  ran  downwards,  but  which 
did  not  admit  a  fine  point  more  than  a  line  or  two,  I  therefore  consider 
this  foramen  or  canal  to  be  the  excretory  duct  of  the  lingual  glands,  or 

c2 


20  THE    ANIMAL   KINGDOM. 

a  place  of  concourse  of  yarioos  ducts,  which  discharge  the  saliva  into 
the  mouth  from  the  glandular  suhstance  of  the  tongue ;  hut  these  ducts, 
I  suspect,  if  the  large  foramen  happens  to  he  wanting,  (as  is,  indeed, 
frequently  the  case,)  discharge  themselves  by  a  number  of  lesser,  distinct 
orifices;  and  it  appears  that  nature  varies  greatly  in  this  particular. 
(Comp.  Anat,  tom.  ii.  not.  56.)  The  structure  of  the  orifices  them- 
selves was  singular ;  they  had  the  appearance  of  valves  or  canmculae, 
which  had  collapsed ;  but  they  opened  if  they  were  inflated  with  the 
blow-pipe  directed  downwards.  (Comp,  Anat.  tom.  ii.  expl.  tab.  viii.) 

'*  It  is  usual  to  class  among  the  bones  of  the  head  the  bone  which 
adheres  to  the  base  of  the  tongue,  and  which  has  hence  been  called  by 
some  the  lingual  bone,    and  by  others,   from   the  Greek  letter,   v, 
the  OS  upsiloides  or  hyoides ;  others  also  have  called  it  the  os  bicome. 
It  is  in  contact  with  no  other  bone.     In  young  subjects  it  consists  of 
three  moveable  pieces,  a  base,  occupying  its  middle  portion,  and  two 
lateral  pieces  called  the  comua,  with  which  the  tongue  is  connected. 
In  adults,  at  the  junction  of  the  comua  with  the  base,  I  have  often 
found  two  other  bones,  very  small,  and  thence  overlooked  by  most 
writers.     These  are  nearly  of  the  shape  of  a  grain  of  wheat,  and  may 
thence  be  called  ossa  triticea ;  there  are  ligaments  affixed  to  them,  by 
which  they  are  attached  to  the  styloid  processes.     Sometimes,  but  very 
rarely,  other  Httle  bones  are  found  in  these  ligaments ;  and  this  caused 
Vesalius,  who  had  met  with  six  of  these,  and  other  authors,  to  reckon 
eleven  pieces  to  the  os  hyoides ;  but  without  good  reason.     This  bone 
serves  as  a  firm  basis  to  the  tongue ;  and  various  muscles  of  the  tongue 
and  of  the  larynx,  which  serve  for  the  necessary  motions  of  both,  are 
inserted  into  it.  (Comp,  Anat,  n.  106.)     The  os  hyoides  coheres  with 
the  base  or  root  of  the  tongue,  so  that  it  is  placed  between  it  and  the 
larynx,  and  moves  with  the  tongue.     It  is  connected  by  ligaments  with 
the  tongue,  the  larynx,  and  the  styloid  processes;  by  muscles,  both 
with  the  parts  just  mentioned,  and  with  the  jaw,  the  scapulae,  the 
clavicles,   and  the  sternum.     It  has  five  pairs  of  muscles.     (Comp. 
Anat,  n.  279).     1.  The  mylo-hyoideus  arises  broad  but  thin  from  the 
base  of  the  lower  jaw,  and  terminates  at  the  base  of  the  os  hyoides. 
2.   The  coraco-hyoideus  arises  near  the  coracoid  process,    from  the 
superior  costa  of  the  scapula,  and  is  inserted  into  the  base  and  the  comu 
of  the  OS  hyoides.    3.  The  genio-hyoideus  arises  from  the  middle  of  the 
chin,  above  the  mylo-hyoideus,  close  to  the  symphysis  of  the  under 
jaw,  and  terminates  in  the  base  of  the  os  hyoides.     4.  The  stemo- 
hyoideus  sometimes  arises  from  the  stemimi  and  clavicle,  sometimes 
from  the  sternum  alone,   sometimes  from  the  clavicle  alone;  and  is 
inserted  into  the  base  of  the  os  hyoides ;  this  muscle  is  the  antagonist  to 
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the  preceding  one.  5.  The  stylo-hyoideus  takes  its  rise  from  the  styloid 
process,  and  terminates  in  the  comu  and  hase  of  the  os  hjoides ;  it  is 
often  perforated  by  the  digastricus."  (Compendium  Anatomicumj  n.  322.) 
27.  WiNSLOw.  "  We  all  know  the  situation  and  space  which  the 
tongae  occupies :  its  figure  and  size  are  accommodated  to  that  space. 
Its  posterior  and  thicker  portion  is  called  the  base ;  the  anterior  and 
thinner,  the  apex.  Its  upper  surface  is  plano-convex,  and  divided  into 
two  lateral  halves  by  a  shallow  depressed  line,  the  linea  linguae  mediana. 
The  margins  are  thinner  than  the  other  parts,  and  a  Uttle  rounded. 
The  lower  surface  reaches  only  from  the  middle  of  the  length  of  the 
tongue  to  the  apex.  The  tongue  is  principally  composed  of  softish 
fleshy  fibres,  intermixed  with  a  peculiar  medullary  substance,  and  dis- 
posed in  various  ways ;  some  of  these  fibres  are  confined  to  the  tongue ; 
others  form  muscles  which  go  out  from  it  in  different  directions,  and 
are  inserted  in  other  parts.  The  upper  surface  of  the  tongue  is  entirely 
covered  with  a  thick  membrane  or  tunic  of  a  papillary  texture,  upon 
which  lies  a  fine  epidermoid  membrane,  which  is  likewise  continued  over 
the  lower  surface,  but  without  papillae.  Three  sorts  of  papillae  are  dis- 
tributed over  the  upper  surface  of  the  tongue :  capitatae,  semilenticulares, 
and  villosae.  The  papillae  of  the  first  kind  are  the  largest,  resembling 
little  mushrooms  with  short  stalks.  They  lie  on  the  base  of  the  tongue 
in  superficial  ciypta  or  fossulae.  They  resemble  small  conglomerate 
glands,  seated  on  a  narrow  basis,  and  a  httle  hollowed  in  the  middle  of 
their  convex  side.  They  occupy  the  whole  surface  of  the  base  of  the 
tongue,  and  are  arranged  in  such  a  manner,  that  the  anterior  ones 
form  an  angle.  These  are  glandular  mammillae  or  papillae,  or  salivary 
or  mucilaginous  glands.  We  oflen  observe  about  the  middle  of  this 
part  of  the  tongue,  a  peculiar  foramen,  more  or  less  deep,  the  internal 
surface  of  which  is  entirely  glandular,  and  fiUed  with  small  papillae  hke 
those  of  the  first  kind.  It  is  called  foramen  coecum  Moi^agnii,  from 
its  discoverer.  M.  Vater  examined  it  dosely,  and  discovered  some  ducts, 
apparently  salivary,  belonging  to  it.  The  papillae  of  the  second  kind, 
or  lenticulares,  are  small  orbicular  eminences,  only  a  httle  convex,  the 
circular  border  of  which  is  contiguous  to  the  surface  of  the  tongue. 
When  we  examine  them  with  the  microscope  in  a  ^sh  tongue,  we  find 
their  convex  sides  full  of  small  holes  or  pores,  hke  the  end  of  the  spout 
of  a  watering-pot.  They  he  on  the  middle  and  anterior  parts  of  the 
tongue,  in  greater  or  less  numbers,  and  are  sometimes  most  visible  on 
its  edges.  They  soon  lose  their  consistence  afier  death,  so  that  by  rub- 
bing them  several  times,  they  may  be  drawn  out  in  the  form  of  small 
soft  pyramids,  and  laid  down  on  one  side.  The  papillae  of  the  third 
kind,  or  villosae,  are  the  smallest  and  most  numerous,  and  occupy  the 
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whole  of  the  upper  surface  of  the  tongue,  and  even  the  interstioes 
between  the  other  papillse.  They  would  be  more  properly  named 
papillae  conicee,  than  villosee,  from  the  figure  which  they  appear  to 
have  when  examined  in  clear  water  through  a  microscope.  They  are 
naturally  softish,  but  they  become  so  flaccid  after  death,  that  by  hand* 
ling  them  they  may  be  made  short  and  thick,  whereas  they  are  natu- 
rally long  and  small.  The  internal  muscles  of  the  tongue,  or  rather  the 
fleshy  or  muscular  fibres  of  which  the  mass  of  the  tongue  is  composed, 
and  which  go  no  further  than  the  tongue,  called  by  Spigelius,  musculi 
linguales,  are  of  three  general  kinds, — ^longitudinal,  transverse,  and 
vertical ;  and  each  with  different  d^rees  of  obliquity.  The  longitudinal 
fibres  point  to  the  base  and  apex  of  the  tongue,  and  seem  partly  to  be 
expansions  of  the  stylo-glossi,  hyo-glossi,  and  genio-glossi  musdes. 
The  vertical  fibres  seem  also  to  be  prolongations  from  the  genio-glossi, 
and  the  transverse  from  the  mylo-glossi.  Besides  these  mixed  produc- 
tions, there  is  a  distinct  plane  of  longitudinal  fibres  which  run  near  the 
upper  surface  of  the  tongue,  and  a  distinct  transverse  plane  under  them. 
AU  these  fibres  are  interwoven  with  each  other,  and  terminate  about 
either  the  borders,  the  base,  or  the  apex  of  the  tongue,  without  passing 
beyond  its  substance.  They  lie  immediately  above  those  that  belong  to 
the  genio-glossi.  To  discover  them  all,  and  their  different  degrees  of 
direction,  we  need  only  dissect  the  tongue  longitudinally  and  trans- 
versely, after  it  has  been  boiled,  or  well  macerated  in  stroi^  vinegar. 
The  external  muscles  of  the  tongue,  are  those  which  enter  it  by  one 
extremity,  and  by  the  other  are  fixed  in  some  part  without  the  tongue. 
Of  these  there  are  four  pairs, — the  mylo-glossi,  stylo-glossi,  hyo-glossi, 
and  genio-glossi.  The  muscles  which  move  die  os  hyoides,  belong 
hkewise  to  the  tongue,  and  are  the  principal  directors  of  its  motions : 
they  are,  the  mylo-hyoidei,  genio-hyoidei,  stylo-hyoidei,  omo-hyoidei, 
and  stemo-hyoidei."  We  now  come  to  the  muscles  which  are  proper 
to  the  tongue.  "  The  mylo-glossi  are  small  fleshy  places  situated  trans- 
versely, one  on  each  side,  between  the  ramus  of  the  lower  jaw  and  the 
base  of  the  tongue.  They  are  connected  to  the  lower  jaw  immediately 
above  the  posterior^  half  of  the  mylo-hyoid  muscle,  between  the  pro- 
minent obhque  line  on  the  inner  surface  of  the  maxilla  and  the  molar 
teeth ;  from  thence  they  run  towards  the  side  of  the  base  of  the  tongue, 
and  are  lost  on  one  side  of  the  glosso-phoryngei.  The  stylo-glossi  are 
two  long,  slender  muscles,  which  descend  from  the  styloid  processes, 
and  form  a  portion  of  the  sides  of  the  tongue.  Each  muscle  is  attached 
to  the  outside  of  the  styloid  process  by  a  long  tendon;  being  the 
uppermost  of  the  three  muscles  which  are  attached  to  this  process  of 
the  temporal  bone     the  stylo-hyoideus  b  the  lowest,  and  the  stylo- 
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pharyngeus  is  in  the  middle.  As  it  runs  down  almost  opposite  to  the 
inside  of  the  angle  of  the  lower  jaw,  it  sends  off  laterally  a  pretty 
broad  but  short  aponeurotic  ligament,  which,  being  fixed  in  that  angle, 
serves  for  a  fraenum  or  suspensory  ligament  to  the  muscle  in  this  part  of 
its  course.  From  thence  it  passes  to  the  side  of  the  base  of  the  tongue, 
where  it  first  adheres  closely  to  the  lateral  portion  of  the  hyo-glossus, 
and  then  constitutes  a  large  part  of  the  side  of  the  tongue.  The 
hyo-glossi  are  attached  to  three  parts  of  the  os  hyoides  that  lie  near 
each  other ;  to  the  base,  to  the  root  of  the  great  comu,  and  to  the 
symphysis  between  these  two;  and  on  this  account,  the  hyo-glossus 
has  been  divided  by  some  into  two  or  three  distinct  musdes,  called 
basio-glossus,  cerato-glossus,  and  chondro-glossus.  In  some  subjects 
they  are  distinct  enough,  being  simply  contiguous  to  each  other.  The 
genio-^ossi  are  situated  dose  to  each  other  on  the  lower  side  of  the 
tongue.  Each  musde  is  attached  to  the  internal  or  posterior  part  of 
the  sjrmphysis  of  the  lower  jaw ;  thence  it  runs  backward  towards  the 
OS  hyoides,  to  which  its  lowest  fibres  are  connected  by  a  ligamentary 
membrane.  In  this  course,  its  fibres  are  dispersed  through  the  sub- 
stance of  the  tongue  in  a  singular  manner.  Some  run  directly  towards 
the  OS  hyoides,  all  the  way  to  the  base  of  the  tongue ;  some  are  in- 
flected forward,  and  go  to  the  apex ;  and  some  radiate  forward,  upward, 
and  backward  in  the  substance  of  the  tongue :  the  middle  fibres  expand 
laterally  toward  the  sides  of  the  tongue.  The  two  genio-glossi  run 
dose  to  each  other,  as  if  they  formed  but  one  mass ;  but  they  are  evi- 
dently divided  by  a  thin  cellular  membrane,  or  middle  septum,  which 
also  penetrates  between  the  two  lateral  halves  of  the  tongue ;  keeping 
the  direction  of  the  median  line.  When  the  ends  of  these  muscles 
are  detached  from  the  chin,  they  presently  contract  so  much,  that 
their  anterior  extremities,  which  are  naturally  under  the  point  of  the 
tongue,  are  as  fiir  back  as  the  middle  of  it.  It  is  in  this  disordered 
and  preternatural  situation  that  these  musdes  are  represented  in 
plates.  These  two  muscles,  by  their  posterior  straight  fibres  which  go 
to  the  base,  can  draw  the  tongue  out  of  the  mouth,  and  bring  it  back 
again  by  their  anterior  bent  fibres  which  go  to  the  apex.  They  can 
either  successively  or  all  at  once  make  the  tongue  hollow,  and  they  can 
at  the  same  time  contract  it  by  their  lateral  expansion ;  to  pass  over 
many  other  motions  which  these  muscles  are  capable  of  performing. 
The  stylo-glossi,  by  the  contraction  of  their  fibres,  turn  the  tongue 
towards  the  cheeks,  and  force  the  aliment  between  the  upper  and  lower 
molares.  When  they  act  jointly  with  the  lateral  portions  of  the  supe- 
rior fleshy  plane  of  the  tongue,  they  turn  it  obUquely  upward  to  the 
teeth  of  the  upper  jaw,  and  near  the  cheeks,  and  thus  bring  away  any 
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food  which  may  remain  there  after  mastication.    When  they  act  jointly 
with  the  kteral  portions  of  the  hyo-glossi,  they  turn  the  tongue  down- 
ward between  the  lower  teeth  and  the  cheek.     When  all  the  parts  of 
the  hyo-glossi  act  together,  they  contract  the  tongue,  and  turn  its  apex 
between  the  teeth  and  the  under  Hp.    The  superior  fleshy  plane  of  the 
body  of  the  tongue,  bends  it  upward  towards  the  palate,  and  makes  it 
lick  the  upper  lip.    The  mylo-glossi  serve  as  a  fraenum  to  one  side  of 
the  base,  when  the  apex  is  turned  towards  the  other  side.    The  suspen- 
sory ligaments  of  the  stylo-glossi  may  answer  the  same  purpose,  and 
even  supply  the  want  of  the  mylo-glossi.     Besides  the  membranes  of 
the  tongue  already  described,  it  is  customary  to  mention  another, — the 
membrana  reticularis ;  which  is  commonly  demonstrated  from  the  boiled 
tongues  of  oxen  or  sheep,  and  some  assert  that  it  exists  in  the  human 
tongue,  but  I  confess  I  have  not  been  able  to  find  it  there.     Not  long 
since  I  shewed  that  it  is  not  a  true  membrane,  but  a  species  of  clear 
mucilaginous  substance,  diffused  between  the  papillary  and  external  or 
epidermal  membrane,  and  which  by  boiling  becomes  white,  and  acquires 
consistency  enough  to  be  taken  out  in  large  portions;  and  that  the 
foramina  found  in  it  are  caused  by  the  pyramidal  papillae.     The  tongue 
is  fixed  in  the  mouth  not  only  by  muscles,  but  also  by  ligaments,  which 
are  chiefly  membranous.     The  principal  ligament  is  that  called  the 
fraenum,  which  is  the  fold  that  appears  first  under  the  tongue  when  we 
raise  it,  and  which  is  a  continuation  or  loose  duplicature  of  the  mem- 
brane which  covers  the  inferior  cavity  of  the  mouth.    This  fold  covers 
the  curvature  of  the  anterior  portion  of  the  genio-glossi,  from  the  apex 
of  the  tongue,  almost  to  the  middle  interstice  between  the  lower  incisor 
teeth.     The  other  ligaments  of  the  tongue  are,  first,  the  small  mem- 
branous fold  which  runs  along  the  middle  of  the  convex  part  of  the 
epiglottis  to  the  base  of  the  tongue ;  and  next,  the  membranous  folds 
which  cover  the  inferior  half-arches  of  the  septum  palati.     These  three 
folds  are  continuations  of  the  membrane  which  covers  the  neighboring 
parts.     The  aponeurotic  ligaments  of  the  stylo-glossi  may  also  be  looked 
upon  as  true  lateral  ligaments  of  the  tongue,  and  they  adhere  a  Uttle  to 
the  lower  part  of  the  internal  or  anterior  pterygoid  muscle.     The  prin- 
cipal blood-vessels  of  the  tongue,  are  those  that  appear  so  plainly  on  its 
lower  surface  on  each  side  of  the  fraenum.     They  are  four ;  an  artery 
and  a  vein  on  each  side,  named  the  sublingual  or  ranine  veins  and  ar- 
teries.    The  veins  lie  next  the  fraenum,  and  the  arteries  on  the  other 
side  of  the  veins.     The  arteries  are  branches  of  the  second  internal  or 
anterior  branch  of  the  external  carotid,  and  communicate  with  branches 
of  the  first  external  or  posterior  branch  of  the  same  carotid,  &c.     The 
veins  are  generally  ramifications  of  a  branch  of  the  external  anterior 
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jugular  vein.  The  nerves  of  the  tongue :  we  ohserve  four  nervous  fas- 
ciculi or  oords^  going  distinctly  to  the  base  of  the  tongue>  and  continu- 
ing their  course  to  the  apex.  Two  of  these  are  branches  of  the  inferior 
maxillary  nerves,  or  of  the  third  branch  of  the  fiflh  pair  from  the 
medulla  oblongata.  The  other  two  are  branches  of  the  ninth  pair. 
The  lesser  portion  or  first  branch  of  the  eighth  pair,  sends  likewise 
a  nerve  to  each  side  of  the  tongue.  The  great  lingual  nerve  on  each 
side  glides  forwards  between  the  mylo-hjoideus  and  hyo-glossus»  under 
the  genio-glossus,  and  is  distributed  to  the  muscular  fibres  all  the  way 
to  the  apex  of  the  tongue ;  communicating  by  several  filaments  with 
the  small  lingual  nerve  or  branch  of  the  fifth  pair,  and  with  the  nerve 
from  the  eighth  pair.  The  small  lingual  nerve  on  each  side  separates 
from  the  maxillaris  inferior,  sometimes  at,  and  sometimes  above  its 
passage  between  the  two  pterygoid  muscles.  After  separating  more  and 
more  from  the  trunk,  it  passes  under  the  lateral  part  of  the  tongue, 
over  the  sublingual  gland.  It  gives  filaments  to  the  nearest  parts  of 
the  tongue  as  it  passes,  and  then  entering  its  substance  terminates  at 
the  apex,  having  sent  a  great  number  of  filaments  to  the  papillary 
membrane.  It  communicates,  as  has  been  said,  with  the  lingualis 
major,  and  with  the  nerve  from  the  eighth  pair.  This  lingual  nerve, 
a  little  after  it  leaves  the  maxillaris  inferior,  is  accompanied  by  a  small 
distinct  nerve,  which  runs  upward  and  backward  towards  the  articulation 
of  the  lower  jaw,  in  company  with  the  lateral  muscle  of  the  malleus ; 
passes  through  the  tympanum  between  the  handle  of  the  malleus  and 
the  long  leg  of  the  incus,  under  the  name  of  the  chorda  tympani :  and 
afterwards  penetrating  the  posterior  wall  of  the  tympanum,  unites 
with  the  portio  dura  of  the  auditory  nerve.  This  small  nerve  has 
been  looked  upon  by  anatomists  as  a  kind  of  recurrent  of  the  lin- 
gual nerve;  but  as  in  some  subjects  it  appears  to  make  simply  an 
acute  angle  with  the  latter,  and  as  the  lingual  is  somewhat  larger  after 
this  angle,  it  should  rather  be  beheved  to  come  from  the  tympanum, 
and  to  unite  with  the  lingual  nerve,  than  to  arise  from  this  nerve  and 
run  up  to  the  tympanum.  In  some  subjects,  the  union  of  this  nerve 
with  the  lingual  is  in  a  manner  plexiform.  The  lingual  nerve  of  the 
eighth  pair,  which  is  the  first  branch  of  this  pair,  runs  first  of  all  on 
the  inside  of  the  digastric  muscle  of  the  lower  jaw,  and  gives  filaments 
to  the  genio-hyoideus,  the  neighboring  muscles  of  the  base  of  the 
tongue,  and  those  of  the  pharynx.  Afterwards  it  gives  out  ramifica- 
tions and  forms  anastomoses,  and  lastly  goes  to  the  lower  part  of  the 
tongue,  where  it  communicates  with  the  lingual  branches  of  both  the 
fifth  and  the  ninth  pairs.*'  (Exposition  Anatomique  de  la  Structure 
dm  Corpa  Hunutin;  Trait t  de  la  Teste,  n.  504—538.) 
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very  few  are -^ observed:  bat  there  are  some,  and  those  of  considerable 
size,  at  the  sides  of  the  base.  In  snbstanoe  and  shape,  these  resemble 
the  emissile  and  retractile  comua  which  are  observed  in  snails ;  they 
stand  on  a  long  peduncle,  which  having  risen  through  the  mucous  sub- 
stance, ends  in  a  little  round  head,  that  is  placed  in  a  sort  of  cavity 
in  the  thin  exterior  membrane.  They  originate  from  the  nervous  and 
pi^illary  substance ;  for  they  are  continuous  with  it,  and  the  same  cir- 
cumstances, and  a  very  similar  structure,  are  observed  in  both.  They 
have,  however,  this  peculiarity :  in  the  base  of  each  there  is  a  nervous 
twig,  to  which  it  is  appended,  or  rather  grows.  The  nervous  papillse 
of  the  second  kind  are  more  numerous  than  those  just  mentioned ;  cor- 
responding on  the  inside  to  the  comua  on  the  outside  of  the  tongue. 
Proceeding  &om  the  common  papillary  substance,  they  rise  to  some 
height,  and  from  their  summits  put  forth  nervous  offsets,  which  enter 
the  cavities  before  spoken  of,  and  meet  the  roots  of  the  comua ;  they 
are  surrounded  by  almost  innumerable  papillse  from  the  same  origin, 
and  which  rise  to  the  same  height,  but  which  are  conical  and  more 
slender,  and  entering  particular  cavities  in  the  mucous  substance,  at 
length  terminate  in  the  direction  of  the  external  membrane.  About  the 
base  of  the  tongue,  instead  of  the  comua,  the  nervous  papillse  already 
described  project  outwards,  and  changing  their  form  as  they  approach 
the  base,  they  successively  become  more  obtuse,  rounded,  and  de- 
pressed :  and  the  largest  of  them  are  not  very  much  unlike  those  ob- 
served in  the  cheeks,  at  the  roots  of  the  teeth.  It  should,  however, 
be  noted,  that  the  same  papillary  substance,  and  both  the  coverings 
under  it,  are  found  also  in  the  palate  and  the  cheeks,  although  in  a 
very  attenuated  form;  but  with  this  difference,  that  in  these  places 
the  larger  papillse  stand  out  in  the  form  of  cones,  and  near  them  are 
excretory  vessels,  implanted  in  subjacent  glands,  and  among  the  vessels 
are  scattered  a  few  very  minute  nervous  papillse.  Whence  this  nervous 
and  papillary  substance  originates,  appears  doubtful;  for  although  I 
have  examined  it  carefully  in  all  parts,  I  have  not  come  to  a  satisfactory 
decision.  But  since  it  is  closely  connected  to  certain  nervous  twigs,  by 
which  the  whole  mass  of  the  fibres  is  connected  and  held  together,  and 
since  many  nervous  twigs  proceeding  from  the  trunk  terminate  in  it, 
hence  it  will  not  be  absurd  to  suppose  that  it  originates  from  these 
twigs,  especially  since  the  nerves  designed  for  sensation  in  the  other 
sensoria  commonly  terminate  in  a  membranous  expansion.  The  sub- 
stance of  which  the  whole  mass  of  the  tongue  is  composed,  so  far  as 
sight  informs  us,  may  probably  be  considered  to  be  muscular  rather 
than  glandular:  for  immediately  underneath  the  membranes  and  the 
papillary  substance,  we  observe  straight,  fleshy  fibres,  proceeding  from 
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the  muscles  which  retract  and  shorten  the  tongue.  But  the  centre  of 
the  tongue  consists  of  many  kinds  of  fihres,  longitudinal,  transverse, 
and  ohlique,  which  are  all  plaited  together  into  something  like  mat^ 
ting,  as  may  he  seen  in  my  various  delineations."  (Exereitatio  Epii^ 
tcUca  de  Lingua.) 

29.  SwAMMERDAM.  ''The  tongue  of  the  covered  snail  (cochlea 
opercularis)  lies  under  the  concave  fold  of  a  certain  cartilage,  and  b 
covered  therewith  when  the  snail  swallows  its  food,  in  the  same  way 
as  the  larynx,  in  us,  is  covered  hy  the  epiglottb.  Its  tongue  approaches 
in  this  respect  to  the  tongues  of  serpents.  Below  it  is  seen  a  veiy  deli- 
cate muscle,  which  draws  the  tongue,  together  with  the  whole  mouth, 
palate,  jaws,  and  even  the  brain  itself,  inwards  into  the  belly,  or  at 
least  into  the  neck.  On  the  point  of  the  tongue  there  is  a  Httle  homy 
bone,  divided  into  two  or  three  veiy  tender  Httle  teeth,  with  which,  as 
with  a  hook,  the  snail,  when  it  is  about  to  eat,  first  lays  hold  of  the 
small  herb,  and  then  suddenly  draws  the  piece  into  its  mouth.  These 
creatures  are  polyphagous,  and  consume  great  quantities  of  vegetables.*' 
(Biblia  NaiurtB,  p.  109.  tab.  iv.  fig.  6.  tab.  v.  fig.  3.  tab.  vi.  fig.  2.)^ 

''  The  Httle  tongue  of  the  naked  or  house  snail  (cochlea  domestica 
or  nuda),  in  the  fore-part  is  of  a  bright  or  transparent  red  color, 
and  covered  on  each  side  with  many  smaU  parts,  like  the  branchiae  of 
fish,  or  like  a  comb  with  a  double  row  of  teeth.  These  Httle  parts 
grow  paler  towards  the  back  of  the  tongue,  and  consist  of  a  substance 
between  horn  and  bone,  such  as  the  Httle  tongue  has  in  its  divisions." 
(Bih.Nat.^.  \n.) 

"  The  tongue  of  the  aHekruik  snail,  which  the  Dutch  eat  in  large 
quantities,  is  enclosed  in  a  singular  cavity,  the  whole  of  which,  it  seems, 
may  be  protruded  together  out  of  the  body.  It  is  nearly  two  inches 
long,  and  at  the  same  time  beautifiilly  convoluted  into  spiral  folds,  like 
a  serpent  closely  coiled ;  and  it  is  thus  placed  on  the  inside,  in  the  body, 
so  that  it  passes  with  the  guUet  under  the  brain.  The  part  of  the 
tongue  inside  the  body,  is  cartilaginous,  and  most  elaborate  in  its  con- 
struction." (Bib.  Nat.  p.  184.  tab.  ix.  fig.  20.^ 

"  The  tongue  of  the  cuttle  fish  (piscis  sepia),  which  b  thought  to 
be  a  fungous  substance,  consists,  I  find,  of  seven  Httle  cartilag^ous 
bones,  which  He  close  to  each  other,  and  are  besides  united  by  a  parti- 
cular membrane.  The  upper  extremity  or  apex  of  the  tongue  is  some- 
what curved,  but  its  lower  portion  is  connected  with  some  muscular  and 
fungous  flesh,  in  which  it  Hes  as  in  a  hoUow  tube.  This  fleshy  portion 
of  the  tongue  is  covered  with  rugee  and  elegant  folds,  which  seem  to 
contain  a  great  many  saHvary  ducts.  I  have  found  by  dissection,  that  a 
very  considerable  saUvary  duct  opens  and  discharges  into  this  fleshy 
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part.  The  tongue,  and  the  parts  belonging  to  it,  when  taken  out  of 
the  beak,  generally  bring  along  with  them  several  of  the  muscles. 
When  the  tongue  has  been  stripped  of  its  membrane,  we  may  see  by 
the  microscope  that  every  one  of  the  seven  small  bones  is  provided  with 
above  sixty  curved,  dentiform,  cartilaginous  papillse,  (somewhat  resem- 
bling the  papillse  of  the  tongue  of  the  ox,)  by  means  of  which,  the  sepia, 
when  feeding,  is  the  better  enabled  to  move  its  food,  and  dispose  it  for 
an  easy  swallowing.  The  fore-part  of  these  papillse  is  of  a  transparent 
amber  color ;  but  the  hinder  part,  which  constitutes  the  base  of  the 
tongue,  is  of  a  transparent  white.  If  the  tongue  be  inverted,  its  under 
side  is  found  to  resemble  a  regular  web,  produced  by  the  combination  of 
the  cartilaginous  bones  already  described."  (Biblia  Natura,  awe  Hiatoria 
Ituectarum.  p.  882,  883,  884.  tab.  1.  fig.  4,  5,  6,  7.  Leydae,  1737-8.) 

30.  BoBRHAAVE.  '*  Ou  the  dorsum  of  the  tongue,  especially  at 
the  apex  and  edges  thereof,  under  the  sldn,  lie  obtuse  papillae,  which 
appear  to  be  of  three  different  kinds ;  in  a  tongue  that  is  alive,  warm, 
moist,  thrust  out,  and  appHed  to  taste  any  thing,  they  project  from  the 
surface,  particularly  when  the  person  is  hungry ;  but  in  the  dead  sub- 
ject they  disappear.  They  originate  from  a  nervous  substance  which 
lies  upon  the  muscular  part  of  the  tongue,  (appearing  like  a  very 
delicately-cellular,  fiitty  membrane,)  from  whence  they  rise  through  a 
perforated  reticular  structure,  just  as  in  the  skin ;  and  they  are  then 
placed  in  small  erect  sheaths,  or  vaginulse,  belonging  to  the  external 
membrane  of  the  tongue,  whereby  they  are  defended  against  the  rough- 
ness, acrimony,  and  warmth  of  the  food.  These  sheaths,  however, 
are  porous,  and  project  so  far,  that  when  the  aliment  is  squeezed,  it 
comes  upon  them  with  much  force,  and  thus  they  are  enabled  to  receive 
it.  And  it  appears  not  improbable  that  these  papillae,  which  are  so  nu- 
merous, arise  from  the  ninth  pair  of  nerves,  which  is  wholly  bestowed 
upon  the  tongue ;  but  that  the  branch  of  the  fifth  pair  serves  for  the 
muscular  motion  of  the  organ,  as  in  other  parts.  Laurence  Bellini  has 
shewn  by  careful  experiments,  that  these  papillse  are  the  organ  which 
receives  the  impressions  of  taste  from  sapid  objects ;  but  that  the  other 
papillse  of  the  mouth,  the  tongue,  the  fauces,  and  the  palate,  have 
not  this  office:  although  perhaps  those  which  lie  inside  the  cheeks, 
near  where  the  molar  teeth  of  the  upper  and  lower  jaws  meet,  may  be 
concerned  in  sensation.  That  matter  in  v^tables  and  animals  from 
which  art  extracts  salts  or  oil,  mixed  or  separate,  is  the  true  object  of 
taste ;  as  salt,  soap,  oil  and  spirit ;  the  same  may  be  said  of  fossils. 
Taste,,  therefore,  is  occasioned,  when  the  matter  to  be  tasted — attenu- 
ated and  dissolved  to  some  extent  in  the  saliva,  warmed  in  the  mouth, 
and  by  its  motion  applied  to  the  tongue ;  insinuated  into  the  pores  of 
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the  membranons  sheaths ;  and  penetrating  to  the  surfaces  of  the  papillse 
therein  contained — ^affects  and  moves  the  papillse ;  whereby  the  motion 
impressed  is  conveyed  to  the  general  sensorimn,  and  excites  in  the  mind 
the  idea  of  salt,  acid,  alkali,  sweet,  vinous,  spirituous,  bitter,  aromatic, 
hot,  pungent,  acrid,  austere,  or  tastes  compounded  of  these.  Hence  it 
easily  appears  why  the  same  object  occasions  different  tastes,  according 
to  the  difference  of  age,  temperament,  disease,  sex,  habits,  and  ac- 
cording to  what  the  person  has  been  tasting  previously."  (Inst^  Med. 
n.  485—490.) 

"  The  genio-glossi  muscles  arise  fleshy  ^m  the  inside  of  the  chin, 
and  spreading  in  their  course,  are  inserted  into  the  root  of  the  tongue : 
they  draw  forward  and  contract  the  tongue.  The  cerato-glossi  arise 
broad  and  fleshy  from  the  sides  of  the  os  hyoides,  and  thence  ascend- 
ing, we  find  them  dispersed  in  large  quantities  of  fibres  through  the 
tongue  ;  they  draw  back,  depress  and  widen  it.  The  stylo-glossi  arise 
sharp  and  fleshy  from  the  external  part  of  the  styloid  process  of  the 
temporal  bones,  and  descending  obliquely  forwards,  are  inserted  into 
the  back  part  of  the  tongue :  this  they  lift  up,  draw  to  one  side,  and 
widen.  Fleshy  fibres  proceed  from  the  body  of  the  tongue,  to  the 
inner  sides  of  the  lower  jaw.  The  body  of  the  tongue  is  made  up  of 
longitudinal  muscles,  which  render  it  shorter ;  of  transverse  muscles, 
which  make  it  narrower ;  of  perpendicular  muscles,  which  diminish  its 
thickness  ;  of  others  which  act  upon  its  dorsum  and  sides ;  of  angular 
muscles  which  draw  the  tongue  inwards,  and  of  others  which  depress 
its  sharpened  dorsum ;  and  of  straight  muscles,  which  compress  the 
base  of  the  tongue.  All  these  being  conceived  to  act  either  separately, 
or  in  various  combinations  together,  easily  explain  the  actions  of  the 
tongue,  whereby  it  determines  the  food  between  the  molar  teeth,  and 
fluids  and  other  portions  of  the  food  towards  the  fauces  ;  especially  if 
the  joint  action  of  those  fibres  which  pass  from  the  tongue  into  the 
external  muscles,  and  with  which  the  tongue  acts  in  concert,  be  taken 
into  account."     (Irutitutiones  Mediae,  n.  62.) 

31.  Let  the  reader  particularly  consult  the  plates  of  different 
authors,  for  one  delineation  sometimes  teaches  more  than  a  thousand 
descriptions  :  as  Eustachius,  Tadul.  Anat.  tab.  xviii.  fig.  2,  5,  8,  11,  18, 
19,20.  (Edit.  Colon.  1716.)  Cowper,  Myotomia  Re/ormata.  Morgagni, 
Advera,  Anat,  i.  tab.  i.  ii.  &c.  Heister,  Comp,  Anat.  tab.  viii.  fig.  34, 
35.  Malpighi,  in  Mangetus,  Theatr.  Anatom.  tab.  cix.  fig.  15,  16, 
17,  18,  19.  Ruysch,  in  ibid,,  fig.  7.  Verheyen,  Corporis  humani 
Anat,  tab.  xxix.  fig.  6,  7,  8,  9,  10,  11.  Bidloo,  in  Mangetus,  T,  A,, 
tab.  cix.  fig.  8,  9,  10,  11,  12,  13,  14,  20;  where  he  exhibits  certain 
dentiform,   or  hard  cartilaginous  bodies^   which  project  through  the 
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inyesting  membrane,  from  the  apex  to  the  root  of  the  tongae,  and 
the  same  bodies  of  a  bicipital  form  :  also,  certain  pyriform,  vesicular, 
and  pellucid  globules,  placed  here  and  there  among  these  bodies;  and 
the  reticular  covering  placed  over  them  as  a  sheath,  &c. 


ANALYSIS. 

32.  The  use  or  effect  which  produces  the  end,  must  be  the 
first  object  of  analytical  inquiry.  The  nature  of  a  member 
or  organ  is  known  from  the  use.  The  use  determines  what  the 
organ  is  in  itself,  or  in  its  own  form;  what  it  is,  in  series  with 
other  organs  which  are  contiguous  to  it  or  surroimd  it,  and 
which  continuously  precede  and  continuously  follow  it  {a) :  and 
what  it  is,  in  order,  with  those  which  are  above  and  below,  or 
prior  and  posterior  to  it  {b).     All  these,  and  their  uses,  indicate 

(a)  Those  things  are  contiguous  to  an  organ,  which  are  in  immediate 
contact  with  it,  and  surround  it;  properly  those  to  which  it  is  connected: 
thus  the  contigua  of  the  tongue  are  the  palate,  the  fauces,  the  cheeks, 
the  gums,  the  teeth,  the  jaws,  the  lower  jaw  particularly,  to  which  the 
tongue  is  attached  ;  also  the  styloid  process  of  the  temporal  bones,  and 
the  OS  hyoides ;  respecting  which  we  shall  speak  presently.  But  the 
things  winch  follow  continuously,  are  the  pharynx,  the  oesophagus,  the 
larynx,  the  trachea ;  lastly,  the  stomach  also,  wherewith  the  intestines 
are  continuous,  to  which  again,  by  a  continuous  connexion,  the  other 
abdominal  viscera  are  appended. 

{b)  We  must  clearly  distinguish  between  those  things  which  precede 
and  follow  continuously,  and  those  which  are  prior  and  posterior :  the 
doctrines  of  order  and  degrees,  and  of  series  and  society,  will  shew 
what  the  distinction  is ;  meanwhile,  it  is  important  to  explain  it  briefly 
in  this  preliminary  stage  of  our  analyses.  Those  things  which  precede 
and  follow  continuously ,  are  in  the  same  series,  or  in  the  same  degree  ; 
members  of  the  same  society ;  and  they  are  homogeneous,  for  they  are 
referrible  to  the  same,  or  to  similar  unities.  Prior  and  posterior  things, 
on  the  other  hand,  are  in  series  and  degrees  which  are  above  or  below  ; 
as  the  cerebrum,  the  cerebellum,  and  the  medullse  continuous  therewith, 
relatively  to  the  oi^ans  of  the  body ;  or  as  the  medullary  and  the 
nervous  fibres,  relatively  to  the  moving  fibres,  which  are  the  unities  of 
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the  nature  of  the  organ  under  investigation  (c).  The  use  and  end 
are  the  first  things  that  manifest  themselves ;  for  the  end  is  in  a 
manner  all  in  all  in  every  stage  of  the  progress^  from  first  to 
last ;  the  very  soul  of  the  thing  {d).  Thus  all  things  that  belong 
to  the  body,  and  that  act  as  parts  of  the  body,  vividly  represent 
and  manifest  the  soul. 

33.  Although  the  tongue  is  a  uniform  mass,  and  appears  to 
be  a  congeries  of  muscular  fibres,  yet  it  distinctly  brings  forth  a 
greater  number  of  uses,  produces  more  ends,  in  a  word,  com- 

the  musdes :  the  former  are  above,  and  are  not  homogeneous  with  their 
inferiors^  for  they  are  the  causes  and  the  principles  of  posterior 
things. 

(c)  The  anatomy  of  a  single  member  is  by  no  means  sufficient  to 
explain  the  object  under  investigation;  we  must  seek  for  instruction 
respecting  it  in  a  larger  field  ;  that  is,  not  by  scrutinizing  the  particular 
form  of  that  member  only,  but  also  by  examining  thoroughly  the  other 
things  which  are  in  connection  with  it,  and  which  succeed  it  in  order. 
One  thing  indicates  the  nature  of  another ;  thus  the  anatomy  of  the 
whole  body  indicates  the  nature  of  each  individual  organ;  (see  my 
Ectmomy  of  the  Animal  Kingdom^  treatise  i.  n.  12,  13,  14,  15,  16  :) 
and  ultimately,  the  nature  of  the  soul ;  for  its  superior  and  inferior 
operations  accord,  and  by  degrees  explain  what  each  thing,  as  a  part, 
provides,  contributes,  and  produces,  in  its  series. 

{d)  This  will  be  better  understood,  if  we  observe  the  operations  of 
the  rational  mind,  and  their  determination  into  action  by  the  will.  The 
mind  first  contemplates  ends,  and  ultimately  embraces  them  in  one 
idea.  These  are  carried  into  effect  by  the  organs  of  the  body,  and  un- 
folded in  successive  order.  All  effects  conducing  to  the  same  end,  are 
means,  each  of  which  respects  and  involves  the  ultimate  end.  Thus 
this  individual  end  is  a  companion  in  the  progress,  in  the  last  things  as 
in  the  first,  consequently,  as  it  were,  all  in  all ;  and  thus  in  all  there  is 
the  very  mind  itself,  comprehending  the  ends.  All  effects  which  are 
without  an  end,  are  irrational,  destitute  as  it  were  of  mind  and  soul. 
From  these  considerations  we  may  see  clearly  how  the  body  is  the 
image  and  type  of  the  soul,  or  how  the  soul  is  represented  in  the  body. 
For  that  which  contemplates  ends,  is  the  soul ;  and  that  which  produces 
ends,  is  the  body.  Thus  all  things  of  the  body  contain  the  soul,  be- 
cause they  represent  its  series  of  ends.  But  of  these  subjects  we  shall 
speak  in  our  rational  psychology,  which  is  the  ^nd  of  our  work  ;  and 
which,  as  being  the  end,  must  also  be  the  point  whence  we  begin. 
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prebends  and  takes  part  in  more  divers  offices^  simultaneous  and 
successive,  than  any  other  member  of  the  organic  body.  This 
is  the  cause  of  its  seemingly  perplexed  and  intricate  struc- 
ture (e).  The  whole  mechanism  of  its  uses  and  ends  is,  indeed, 
distinctly  marked:  nevertheless,  it  appears  indistinct,  because 
the  eye,  which  is  the  mind^s  informant,  sees  only  the  grosser 
forms  and  the  last  compounds  of  things. 

34.  The  primary,  proper,  and  natural  office  of  the  tongue, 
consists  in  sucking,  sipping,  eating  and  drinking ;  or  to  speak 
more  plainly,  in  receiving  food  for  the  nutrition  of  the  body  and 
the  blood,  in  working  this  food  about  and  forming  it  into  a  ball, 
and  in  rolling  the  baU  into  the  oesophagus  and  swaUowing  it  (/). 

(e)  Respecting  the  tongue's  intricacy  of  texture,  Malpighi  says, 
"  Why  the  tongae,  in  which  the  secrets  of  art  and  nature  are  displayed, 
should  be  so  unintelligible  and  obscure  in  its  composition ;  and  whether 
this  is  to  be  attributed  to  a  real  meanness,  or  rather  to  an  occult 
majesty, — I  cannot  tell.  On  this  subject  Yesalius  remarks,  *  Quando- 
quidem  vero  universam  linguse  fabricam  cseterarum  corporis  partium 
oonstructione  mihi  minus,  ut  verom  fatear,  oognitam  necessario,  ac 
serie  quadam  complexi  sumus,'  Whence  it  is  no  wonder,  if  we  find 
among  anatomists  various  and  contradictory  sentiments  in  speaking 
of  the  tongue ;  some  regarding  the  flesh  thereof  as  a  loose  mass  of  a 
spongy  nature ;  some  considering  it  glandular ;  some  as  consisting  of 
muscular  and  glandular  substance  combined ;  and  others  again  attempt- 
ing to  reduce  it  to  a  peculiar  substance,  Uke  no  other  in  the  body. 
Nor  is  there  less  difference  of  opinion  respecting  the  precise  part  in 
which  the  sensation  of  taste  resides,"  &c.  (Exercitatio  Epistolica  de 
Linffua,)  In  what  follows,  it  will  be  seen,  that  the  tongue  is  a  com- 
pound body,  made  up  of  vessels,  that  is,  of  arteries  and  veins ;  of 
nervous  and  muscular  fibrillae ;  and  of  glands,  papillse,  ducts  and  mem- 
branes, of  different  kinds  ;  also,  that  it  is  full  of  fat,  salivae,  and  fluids, 
which  permeate  its  corpuscules  and  little  tubes,  and  also  surround 
them. 

(f)  The  tongue  is  a  congregate,  and,  if  we  may  use  the  expression, 
a  simultaneous  body;  hence  its  operations  are  at  first  perceived  as 
simultaneous ;  for  instance,  its  mode  of  eating  and  chewing ;  neverthe- 
less, it  is  divisible  into  the  successive  modes  and  actions  here  enume- 
nated:  thus  each  of  its  uses  must  be  made  out,  before  each  of  its 
forms  can  be  extricated  from  their  apparent  chaos  and  confusion.  First 
it  receives  the  food  and  drink,  and  this  on  its  apex  or  point,  and  also 
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The  tongue^  considered  in  general^  performs  this  office ;  it  like- 
wise performs  the  same  office  in  all  its  parts ;  for  it  foretastes  the 
first  firuits,  the  extracts,  the  spirits,  and  the  purer  essences  of 
the  food ;  that  is,  it  takes  them  up  by  little  mouths,  it  nimbly 
works  them  about  upon  little  tongues,  it  drinks  them  by  imper- 
ceptible pores,  and  delivers  them  immediately  to  the  blood  (^). 

on  its  edges,  which,  therefore,  are  sharper,  thinner,  freer,  and  more 
agile  than  its  body,  and  capable  of  being  extended  beyond  the  prolabia ; 
for  the  same  reasons,  the  anterior  part  of  the  tongue  is  loose,  and 
entirely  imder  the  govemment  of  the  muscles  ;  and  of  an  oval  shape. 
Afterwards,  it  toorks  ahout  the  materials  received,  and  makea  them  into 
a  ball;  presses  them  closely  against  the  fauces ;  expresses,  macerates, 
and  seethes  their  juices ;  and  dissolves  them  in  a  salivary  menstruum 
supplied  for  the  purpose  :  on  these  accounts,  its  middle  portion  is  con- 
nected to  the  lower  jaw,  and  comparatively  thick  and  immoveable,  &c. 
Lastly,  it  roUa  dawn  the  ball  of  food,  not  only  by  its  own  internal  and 
external  muscles,  but  by  the  assistance  of  the  hyoidei  also,  of  which 
we  shall  speak  presently.  Its  modes  therefore  are  in  successive  order, 
from  the  extreme  points  of  the  tongue,  all  the  way  to  its  very  base,  at 
the  goUet,  into  which  they  are  continued. 

{g)  More  will  be  said  on  these  subjects  in  the  following  pages, 
when  we  come  to  speak  of  the  glands  of  the  tongue.  The  appearance 
of  little  tongues  all  over  the  surface  of  the  tongue,  is  even  represented 
in  the  tabulae  of  some  authors,  as  Bidloo;  these  are  so  many  oval, 
pointed,  or  bicipital  bodies :  in  Yerheyen's  tabulae,  we  see  certain  falcated 
bodies,  and  which  are  hard,  cartilaginous  or  osseous.  But  Malpighi 
^ves  a  complete  description  of  them,  as  follows :  '*  In  the  exterior  or 
superior  part  of  the  tongue,  an  immense  number  of  bodies,  disposed 
in  a  kind  of  series,  rise  from  the  surface,  and  slightly  curving,  exhibit 
a  uniform  inclination  towards  the  posterior  part  of  the  tongue  ;  so  as  to 
resemble  a  carding  comb.  In  the  cow  they  are  cartilaginous,  and  have 
a  resemblance  in  figure  to  the  teeth  of  the  boar ;  and  inferiorly  they  ex- 
hibit a  concavity,  at  their  roots  especially.  At  the  base  of  the  tongue 
their  place  is  supplied  by  certain  membranous  bodies,  whereof  the 
anterior  resemble  cones,  but  the  posterior  obtuse  papillae.  These 
conical  and  obtuse  bodies  are  evidently  hollow.  The  comua  are  im- 
planted in  places  where  we  observe  singular  holes  or  pits,  disposed 
in  similar  order.  In  the  protuberances  formed  in  the  external  mem- 
brane, we  find  a  number  of  most  minute  pores  and  orifices,  which 
probably  exist  also  in  other  parts  of  the  tongue,  and  at  the  roots 
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Thus  the  lesser  parts  perform  not  only  the  same  office  on  a  small 
scale  as  the  entire  tongue^  but  also  the  same  offices  as  the 
tongue  performs  in  conjunction  with  its  associate  and  conti- 
guous organs^ — ^the  Ups,  the  cheeks,  the  fauces,  and  the  palate ; 
and  the  least  parts,  as  the  tongue  performs  in  conjunction  with  its 
continuous  organs, — ^the  pharynx,  the  oesophagus,  the  stomach, 
&c. :  for  the  least  in  every  series  comprehends  an  idea  of  its 
universe. 

35.  A  second  proper  office  of  the  tongue  consists  in  feeling 
and  perceiving  what  is  about  to  be  received,  with  a  view  to  be- 
coming acquainted  with  its  qualities ;  that  is,  in  tasting.  This 
office  makes  it  necessary  that  the  tongue  shall  be  capable  of 
undergoing  all  the  changes  of  condition  which  the  sensation  of 
taste  presupposes  and  involves :  that  it  shall  have  the  power  of 
properly  expanding  and  relaxing,  extending  and  retracting  its 
sensoriola  or  papillae ;  of  applying  them  to  objects,  and  touching 

of  the  comua  particularly."  (n.  28.)  In  insects'  tongues,  which  are 
more  simple,  similar  little  comua  or  denticles,  or  cartilaginous  and  osse- 
ous lunulse,  are  observed ;  as  in  the  tongue  of  the  covered  snail,  and  of 
the  naked  or  house-snail,  &c.  ''  The  tongue  of  the  house-snail,"  says 
Swammerdam,  '*  is  covered  on  each  side  with  many  small  parts,  like 
the  branchise  of  fish,  or  like  a  comb  with  a  double  row  of  teeth,  &c." 
(n.  29).  Thus,  there  are  as  it  were  denticles,  or  httle  teeth,  which 
seize  the  nutritious  particles,  and  carry  them  to  the  little  cavities 
subjacent.  But  I  do  not  dwell  on  these  circumstances,  for  in  the  field 
of  leasts,  similitude  in  mere  shape  is  of  no  consequence,  so  long  as 
there  be  corpuscules  that  perform  a  similar  use,  as  we  shall  shew 
presently  to  be  the  case  with  the  glands.  The  same  thing  obtains  in 
all  the  other  members  and  organs ;  as  in  the  eyes,  where  the  globular 
parts  in  the  vitreous  humor  are  so  many  little  eyes ;  a  fact  which  is  best 
seen  in  the  eyes  of  the  bee  and  the  fly.  In  the  lungs,  the  least  vesicles 
are  so  many  little  lungs.  In  the  cerebrum,  the  cortical  substances  are 
so  many  primitive  cerebellula.  In  the  heart,  the  lacunse  with  their 
little  columns  are  so  many  little  ventricles  of  little  hearts;  see  my 
Economy  of  the  Animal  Kingdom,  The  general,  therefore,  derives  its 
peculiarity  of  nature  from  its  parts;  it  must  commence  from  the 
minutest  textures  similar  to  itself:  but  of  these  matters  we  shall 
speak  at  greater  length  in  the  course  of  our  analysis. 
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the  objects  at  all  points ;  in  a  word^  of  suiting  itself  to  all  affec- 
tions^ proximate  and  remote  (A). 

36.  A  third  office  of  the  tongue  (not,  however,  proper  to  it) 
consists  in  speaking  (t),  or  in  modifying  the  soimd  emitted  from 
the  larynx  and  trachea,  in  a  common  or  general  manner,  so  as 
to  give  it  infinite  variety ;  thereby  producing  words  and  speech. 
The  office  of  the  tongue  is  confined  to  transmitting  the  sounds 
properly,  and  to  regulating  them  in  their  passage :  the  rest 
belongs  to  the  larynx,  the  palate,  the  antrum,  the  throat,  the 
uvula,  the  lower  jaw,  the  teeth,  the  mouth,  the  Ups  and  the 
nares  {k).     By  the  office  and  gift  of  speaking,  the  tongue  feeds 

(h)  For  more  on  these  subjects,  we  refer  the  reader  to  the  ingenious 
Boerhaave,  n.  30,  above. 

(t)  I  do  not  call  it  proper,  because  it  only  disposes  the  muscles 
designed  for  manducation,  at  pleasure,  in  a  new  way :  thus  several  of 
the  bird  tribe,  as  daws,  crows,  &c.,  may  be  taught  to  speak,  although 
speech  is  not  a  proper  faculty  of  their  tongues.  It  is,  however,  proper 
in  this  respect,  that  these  motions  are  determined  by  a  previous  will ; 
for  they  all  require  to  be  learnt  by  the  young  :  whereas  the  motions  of 
manducation  are  for  the  most  part  natural.  Not  to  mention  the 
function  of  singing,  which  is  an  adjunct  to  that  of  speaking;  or 
vice  versa, 

{k)  That  all  the  members  here  mentioned  take  part  in  speech,  may 
be  observed  by  every  one  who  attends  to  what  passes  in  himself  during 
the  act  of  speaking ;  the  manner  in  which  each  contributes,  will  be 
shewn  in  the  analysis  of  those  parts.  This  accounts  for  the  fact, 
recorded  in  natural  history,  that  many  persons  have  been  able  to  speak, 
and  to  utter  words,  without  the  assistance  of  the  tongue.  On  this 
subject,  Winslow  says,  "The  tongue  is  likewise  one  of  the  principal 
instruments  of  speech,  and  of  the  articulation  of  the  voice.  Riolan, 
in  his  Anthropographia,  mentions  having  seen  a  child  five  years  old, 
who,  though  he  had  lost  his  tongue  by  the  small-pox,  (not,  however, 
the  uvula,)  continued  stiQ  to  speak  almost  as  distinctly  as  before. 
Probably  the  base  of  the  tongue  stiQ  remained.  M.  de  Jussieu  has 
published  an  observation  in  the  Memoirs  of  the  Boyal  Academy  of 
Sciences,  concerning  a  little  girl  who  could  speak,  though  she  was 
bom  without  a  tongue,  in  the  room  of  which  there  was  only  a  kind  of 
small  tubercle."  (Exp.  Anat.,  Traitt  de  la  Teste,  n.  540.)  Not  to 
mention  other  observations  on  pectoriloquism  and  loquela  pythica. 
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the  higher  principles,  the  very  mind  itself;  by  the  office  of  eat- 
ing,  it  feeds  the  lower  principles  or  the  body.  Thus  it  may  be 
said  to  afford  food  to  both  the  soul  and  the  body ;  wherefore  it 
guards  the  meeting  of  the  two  ways  which  lead  to  the  two  re- 
gions of  the  body, — ^to  the  viscera  of  the  abdomen,  through  the 
pharynx  and  the  oesophagus,  and  to  the  viscera  of  the  chest 
through  the  larynx  and  the  trachea;  as  well  as  the  crossway 
which  leads  to  the  cerebrum,  the  hall  and  palace  of  the  mind. 
For  this  reason  it  is,  that  the  himian  tongue  has  a  less  acute 
sense  of  taste  than  the  tongues  of  the  lower  animals ;  for  in  pro- 
portion as  we  approach  the  soul,  in  the  same  proportion  we  re- 
cede firom  the  body  (/). 

37.  The  tongue  has  several  other  offices,  but  which  are  only 
derivative,  proceeding  principally  from  its  power  of  eating  and 
drinking,  and  of  speaking.  Such  is  spitting;  clearing  the 
trachea  and  bronchia;  and  the  pharynx  and  oesophagus ;  eject- 
ing things  from  the  mouth ;  blowing ;  hissing ;  blowing  horns, 
pipes,  trumpets,  &c. ;  licking  the  fauces,  gums,  prolabia,  &c. 
It  also  assumes  different  states,  corresponding  to  the  different 
natural  affections,  as  in  crying,  laughing,  &c. 

38.  It  is  generally  supposed  that  the  tongue  has  a  fourth 
office,  of  moistening  itself  and  its  organic  parts,  motorial  and 
sensorial,  with  a  constant  stream  of  fresh  saliva.  This  saUvary 
humor,  however,  is  not  collected  or  derived  from  any  springs  or 
glands  in  the  tongue  itself,  but  from  a  number  of  springs  or 
glands  situated  in  the  mouth,  the  gums,  the  fauces,  the  palate, 
and  the  maxilla;  and  even  more  remotely,  in  the  temples,  the 
cheeks,  and  the  orbits ;  in  short,  from  the  sublingual,  molar, 

(/)  We  may  perceive  this  by  attending  to  the  state  of  our  senses, 
when  the  rational  mind  is  thinking  acutely  or  very  deeply ;  for  in  pro- 
portion as  the  external  senses  are  dulled,  and  lose  their  acumen,  in  the 
same  proportion  the  internal  senses  are  exalted,  and  the  mind's 
acumen  is  increased.  The  mind  recedes,  as  it  were,  from  the  senses  of 
the  body,  whenever  it  enters  itself,  and  looks  above  itself.  The  light 
of  intelligence,  and  the  light  of  sight,  rarely  shine  together ;  the  one 
is  in  a  manner  obscured  and  dulled  by  the  other.  Therefore  man, 
who  enjoys  the  gift  of  reason,  is  not  so  rich  in  that  of  sensation.  See 
the  saying  of  Plato  quoted  above,  n.  12. 
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buccal^  palatine^  maxillary^  parotid^  and  orbital  glands^  &c.  (i»). 
These  streams  the  tongue  brings  to  it  principally  by  a  kind  of 
suction^  implanted  in  it  by  habit  and  nature^  perhaps  in  the  very 
womb,    and  certainly  after  birth;    also,  by  the  agencies  of 

(m)  That  the  lingual  or  papillary  glands — ^the  capitatse  or  fungossey 
as  well  as  the  lenticulares — do  not  pour  forth  saliva,  but  only  absorb 
the  juices  moistened  with  or  dissolved  in  saliva,  is  a  point  which  will  be 
proved  presently  from  the  anatomy  of  those  glands.  Furthermore,  an  im- 
mense number  of  abundant  streams  are  here  present,  (as  we  shall  shew 
in  the  next  chapter,)  so  that  the  tongue  is  positively  surrounded  by  them. 
And  the  tongue  exercises  the  greatest  dexterity  in  attracting  the  salivary 
fluid,  and  drawing  it  to  itself  by  suction  ;  for  that  suction  was  the  first 
rudiment  of  its  ofiices  or  functions,  is  proved  by  the  infant  sucking  at 
the  breast ;  hence  proceeds  the  tongue's  natural  power  of  demanding  the 
saUvary  milk  itself  through  the  whole  course  of  life,  with  the  greatest  ease, 
as  often  as  it  pleases ;  and  of  pouring  it  over  its  own  mass,  and  over 
its  ingesta.  We  will  here  lay  before  the  reader  the  words  of  Malpighi, 
without  further  comment :  "  Whether  all  the  three  orders  of  nervous 
papillae  mentioned  above,  or  only  some  of  them,  contribute  to  the 
production  of  taste,  and  whether  they  have  any  other  service  to  per- 
form, is  a  question.  .  .  .  Angelus  Fortius,  in  time  past,  taught  that  the 
finer  particles  of  the  food  ascend  to  the  brain  through  the  radicles  of 
the  nerves ;  and  this  position  he  proved  principally  by  the  following 
considerations, — that  persons  wearied  by  exercise,  constantly  recover 
tlieir  nervous  power  by  taking  food  and  drink  ;  that  when  food  and 
drink  are  taken  by  some  persons,  the  mind  is  constantly  dulled,  and 
the  senses  blunted ;  furthermore,  that  when  food  and  drink  are  taken 
by  those  who  follow  the  plough,  and  the  animal  powers  are  not  quickly 
recruited  thereby,  such  persons  appear  not  to  live  many  years.  To 
which  we  may  add,  that  the  powers  are  instantly  restored  by  holding 
wine  and  similar  things  in  the  mouth  only.  Wherefore  it  is  no 
groundless  conjecture,  that  somewhat  of  the  finer  and  more  spirituous 
food  is  sucked  up  by  those  minute  papillse  which  we  see  in  abundance 
on  the  tongue  and  palate ;  and  that  this  produces  a  sort  of  tension  in 
the  relaxed  nerves,  and  gives  sudden  strength.  ...  I  have  often  expe- 
rienced in  myself,  that  when  the  apex  of  the  tongue  has  been  thrust 
out  and  wiped  free  from  saliva,  it  has  not  again  become  moist  on  the 
upper  part,  although  I  kept  it  out  for  a  long  time,  until  by  again  com- 
pressing the  palate  it  was  imbued  with  fresh  saliva."  (Exercit. 
Epiatolic,  de  Lingua,), 
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motion^  appetite^  relish^  and  hunger.  The  saliva  is  so  prepared^ 
as  to  be  singly  sufficient  for  all  the  offices  of  the  tongue ;  for 
restoring  and  renewing  its  states^  for  moistening  the  food 
received,  and  which  is  to  be  worked  about,  for  dissolving  it  when 
ground  by  the  teeth,  for  sheathing  the  juices  extracted  from  it, 
and  afterwards  for  insinuating  them  into  the  lacume  and  canali- 
culi  of  the  tongue ;  also  for  rousing  the  veins  to  appetite  when 
languid,  and  satisfying  them  when  hungry. 

39.  Such  are  the  numerous  uses  or  effects  of  this  one  mem- 
ber, the  tongue :  and  their  representation  or  organization  neces- 
sarily requires  a  confluence  therein  of  diflFerent  organic  series, 
muscidar,  glandidar,  and  sensile ;  consequently,  of  arteries,  veins 
and  fibres ;  and  their  products,  membranes,  tendons,  ducts,  and 
other  structures,  to  constitute  the  mass  and  substance  of  its 
body :  and  all  in  so  befitting  an  order,  and  in  so  exact  a  form, 
that  each,  and  the  least  in  each,  shall  know  and  perform  its 
part  in  the  clearest  manner.  All  things  then  must  be  examined 
from  their  uses,  in  order  to  shew  the  construction  of  the  several 
parts  which  anatomy  displays. 

40.  The  muscles  of  the  tongue  pass  into  its  substance,  with 
their  moving  fibres,  little  tendons,  membranes,  and  blood- 
vessels, from  all  the  neighboring  bones  or  cartilages  which  offer 
them  the  nearest  fixed  points;  the  stylo-glossi  arise  on  both 
sides,  from  the  styloid  process ;  the  genio-glossi  in  front,  from 
the  chin ;  the  cerato-glossi,  obhquely  on  both  sides,  from  the 
posterior  parts,  or  comua,  of  the  os  hyoides;  and  the  basio- 
glossi,  (which  some  anatomists  subdivide  into  mylo-glossi  and 
chondro-glossi,)  directly  from  the  base  of  the  same  bone.  These 
muscles,  entering  from  all  quarters,  move  the  tongue  in  every  di- 
rection, each  according  to  the  ulterior  direction  of  its  fibres— for- 
wards, outwards,  backwards — obUquely  or  directly :  they  extend, 
contract,  invert,  bend,  and  even  twist  the  tongue,  particularly  its 
apex,  which  is  free ;  and  cause  its  middle  part,  and  its  root,  (which 
is  fixed  by  its  inferior  attachments,)  to  endeavor  to  act,  and  to 
swell  and  subside,  as  far  as  their  limits  allow.  Some  of  these 
muscles  have  a  contrary  direction  to  the  rest,  and  mutually  an- 
tagonize each  other,  and  so  balance  the  mass,  that  the  tongue 
rushes  into  motion  at  the  first  intimation  from  the  brain,  or  on 
the  slightest  signal  being  given.     These  muscles  belong  properly 
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to  the  first  function  in  the  process  of  eatings  or  to  receiving  the 
food,  and  also  to  speech ;  they  are  termed  the  external  muscles. 
In  conjunction  with  other  sources  peculiar  to  the  tongue  itself, 
they  generate  a  new  order  of  muscles,  extending  lengthwise, 
breadthwise,  and  from  above  to  below ;  therefore  named  longi- 
tudinal, transverse,  and  vertical ;  which  do  not  move  the  tongue 
out  of  its  place,  but  only  vary  the  situation  of  the  parts  and  the 
dimension  of  the  whole,  and  compress,  contract,  widen,  and 
hollow  it  in  every  possible  degree  and  way :  thereby  producing 
diflRerent  states  of  motion.  These  latter,  in  conjimction  with 
the  former,  belong  properly  to  the  second  function  in  the  pro- 
cess of  eating,  or  to  working  about  and  conglomerating  the 
food ;  and  are  termed  the  internal  muscles.  We  now  come  to 
the  proper  muscles  of  the  os  hyoides,  which  arise  from  nearly 
the  same  regions  and  points  as  the  proper  muscles  of  the 
tongue ;  the  stylo-hyoidei  from  the  styloid  process ;  the  genio- 
hyoidei  from  the  middle  of  the  chin,  near  the  synchondrosis  of 
the  lower  jaw ;  the  mylo-hyoidei  from  the  base  of  the  lower  jaw : 
not  to  mention  others  from  more  remote  parts,  as  the  coraco- 
hyoidei  from  the  superior  costa  of  the  scapula ;  and  the  stemo- 
hyoidei  from  the  sternum.  Thus,  the  basilar  bone  of  the 
tongue,  mediate  between  these  forces,  as  if  destitute  alike  of 
resistance  and  gravity,  vibrates  and  carries  away  the  tongue 
whithersoever  the  impetus  directs  it.  The  latter  muscles  exert 
their  chief  action  on  the  root  or  superior  and  least  moveable 
part  of  the  tongue ;  and  in  conjunction  with  the  internal  and 
external,  or  proper  muscles  of  the  tongue,  complete  the  third 
part  of  the  process  of  eating,  that  is  to  say,  accomplish  deglu- 
tition. The  determination  of  the  moving  fibres  in  their  progress 
from  beginning  to  end,  shews  the  determination  of  motion  in 
the  body  which  they  describe ;  and  as  the  former  determination 
is  visible,  it  only  requires  to  be  investigated;  on  this  subject 
therefore  our  authors  may  be  consulted  (n). 

41.  Wherever  there  are  muscles  there  are  also  nerves,  for 
nervous  fibre  is  the  moving  power  of  muscle.  The  tongue  is 
suppUed  by  nervous  fibres   of  a  threefold  origin,  and  which 

(n)  That  is  to  say,  the  authors  quoted  above ;  Heister,  n.  26 ; 
Winslow,  n.  27 ;  Boerhaave,  n.  30 ;  and  the  others. 
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consequently  are  of  a  threefold  nature  and  use.  As  respects 
origin,  some  come  from  the  cerebrum;  some  come  from  the 
cerebrum  and  the  medulla  oblongata  conjointly ;  and  some  come 
from  the  cerebellum.  The  fibres  of  the  fifth  pair  of  nerves  arise 
from  the  cerebrum ;  the  fibres  of  the  ninth  pair^  from  the  cere- 
brum and  the  medulla  oblongata  conjointly ;  and  the  fibres  of 
the  par  vagum^  or  eighth  pair^  from  the  cerebellum  (o).  As  re- 
spects the  threefold  nature  and  use  of  these  nerves^  the  branches 
of  the  fifth  pair^  which  arise  from  the  cerebrum^  construct  the 
papillse  or  sensoria  of  the  tongue^  rouse  and  fashion  them  to 
action  and  passion^  and  cause  in  them  states  corresponding  to 
the  forms  of  objects^  to  the  modes  of  tangible  substances^  to  the 
appetency  of  the  blood  and  the  spirits^  and  to  the  natural  long- 
ings and  affections ;  for  the  same  cerebrum  has  the  office  of  feel- 
ing or  perceiving  what  is  about  to  be  willed^  and  of  willing  what 
it  feels  {p).  The  fibres  of  the  ninth  pair  move  the  tongue  obe- 
diently to  the  cerebrum^  or  as  instruments  of  the  will ;  and^  as- 
sisted by  a  branch  of  the  portio  dura,  and  of  the  spinal  or 
recurrent  nerve,  they  adapt  the  volutions  of  the  tongue  to  the 
motions  of  the  laiynx,  the  trachea,  the  bronchia,  and  the  lungs : 
and  these  are  the  fibres  which  instruct  and  command  the  tongue 
to  speak.  The  fibres  of  the  eighth  pair  inform  the  tongue,  from 
the  earliest  infancy,  how  it  is  to  receive,  work  about,  and  roll 
down  the  food,  and  commit  liquids  and  solids  to  the  stomach ; 
for  these  fibres  proceed  from  the  cerebellum,  which  neither  per- 
ceives  nor  leams  from  the  senses  of  the  body,  nor  determines 

(o)  That  the  fifth  pair  of  nerves  originates  chiefly  from  the  cere- 
brum, and  from  the  fibres  of  its  medullary  portion,  will  be  demon- 
strated fiilly  in  our  analysis  of  the  nerves,  after  we  have  treated  of  the 
two  brains  ;  here  we  have  no  opportunity  of  demonstrating  it,  because 
no  experience  has  been  premised.  In  the  same  place  we  shall  shew, 
that  the  ninth  pair  of  nerves  arises  partly  from  the  cerebrum,  and 
partly  from  the  fibres  of  the  medulla  oblongata.  But  that  the  eighth 
pair  is  an  offspring  or  production  of  the  fibres  of  the  cerebellum,  see 
my  Economy  of  the  Animal  Kingdom,  treatise  i.  n.  490,  559. 

(p)  Inasmuch  as  it  arises  from  the  cerebrum,  it  b  both  the  gusta- 
tory nerve  and  the  motory  nerve  of  the  sensoria  of  taste  ;  the  one  thing 
being  an  adjunct  of  the  other. 
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from  any  previous  will  instructed  thereby,  but  simply  decrees 
actions  in  obedience  to  the  order  and  laws  of  nature  {q). 

Moreover,  that  the  ear  may  be  intimately  conscious  of  the 
manner  in  which  sounds  are  first  articulated,  from  the  veiy  ear- 
liest tones  and  efforts  of  the  infantile  tongue,  a  small  branch  of 
the  fifth  pair,  in  a  manner  recurrent  from  the  tongue,  enters  the 
membrane  and  cavity  of  the  tympanum,  and  unites  with  the 
portio  dura  of  the  acoustic  nerve,  as  it  traverses  the  Fallopian 
tube ;  whereby  the  ear,  forestalling  a  passage  through  the  fauces, 
is  enabled  to  know  what  is  going  on  in  the  larynx  and  the 
tongue :  and  the  voice  in  its  first  conception,  is  rendered  in 
unison  with  the  voice  as  it  issues  from  the  mouth,  and  is  received 
by  the  external  ear  and  the  membrana  tympani.  In  this  way  we 
learn  to  speak  (r). 

42.  The  glands  of  the  first  class,  named  glanduUe  fungosm 
or  capU(U€e,  scattered  and  grouped  round  the  edges  and  over  the 
surface  of  the  tongue,  are  the  organs  which  take  the  first  taste  of 
the  nutrient  essences  of  the  food,  imbibe  them  with  their  little 
mouths,  and  transmit  them  through  continuous  ducts  and  chan- 
nels immediately  into  the  blood.     Thus  they  are  minute  ante- 

(q)  Nothing  better  shews  the  causes  and  nature  of  the  effects 
in  the  organic  body,  than  an  analysis  of  the  nerves,  or  a  rational 
neurology, ;  for  all  things  are  determined  by  the  brains  through  the 
nerves ;  wherefore  this  analysis  must  constitute  the  last  part  of  my 
anatomy  of  the  body,  where  I  am  to  treat  of  the  organism  of  animal 
motion :  from  this  part  the  above  particulars  are  taken. 

(r)  On  these  points  we  shall  speak  more  fully  in  our  analysis  of  the 
ear  and  of  the  sense  of  hearing;  where  we  shall  treat  also  of  the 
recurrent  nerve  itself,  and  of  its  passage  through  the  Fallopian  tube ; 
as  well  as  of  the  use  of  this  tube,  which  accords  with  that  of  the 
nerve.  I  have  thought  it  better  to  insert  the  above  in  this  place,  in 
order  that  the  connexion  of  the  subject  may  not  be  broken.  It  is  well 
known,  that  the  sound,  besides  the  ordinary  passage  into  the  ear,  also 
passes  thither  along  the  continuous  membranes  of  the  mouth,  all  the 
way  from  the  gums  ;  it  being  a  matter  of  common  experience.  This 
latter  may  be  called  the  internal  way  from  the  lar3mx  ;  the  former,  in 
wliich  the  voice  emitted  from  the  mouth  is  at  last  received  by  the  ear, 
is  the  external  way. 
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types,  not  only  of  the  tongue,  but  also  of  the  mouth,  the  fauces, 
and  the  oesophagus,  in  short,  of  all  the  members  and  cavities 
which  belong  to  the  first  nutrition ;  or  rather,  they  represent  an 
idea  of  the  functions  of  those  parts  («).  The  glands  of  the  second 
class^  or  glandtda  semi'lentictdares,  represent  the  same  as  the 
larger  glandulae  fungosse,  only  in  a  still  more  perfect  manner. 
Hence  these  two  sets  of  organs  belong,  not  to  the  sensation  of 
taste^  but  to  the  libatory  and  manducatory  offices  of  the  tongue ; 
not  excreting  saliva,  as  commonly  supposed,  but  drinking  the 
first  extracts  and  occult  essences  of  the  food,  or  the  juices  that 
it  yields,  and  satisfying  and  renovating  the  needy  blood,  and 
breaking  its  fast.  This  is  abundantly  proved  by  a  multitude  of 
effects ;  by  the  sudden  renovation  of  the  blood ;  the  appeasing 
of  hunger  and  thirst ;  the  cheerfulness  of  spirits ;  the  instant 
intoxication,  that  follow,  when  juicy,  medicated,  or  spirituous 
food,  syrups  or  wines,  are  only  taken  and  held  on  the  tongue : 
also,  by  the  spontaneous  drying  of  the  tongue  even  when  kept 
in  the  mouth,  as  soon  as  the  saliva  ceases  to  be  rapidly  supplied 
by  the  neighboring  sources.  And  it  is  additionally  confirmed 
by  the  minute  anatomy  of  the  parts.  For  the  glands  of  the 
first  class,  the  glandulse  fungosse,  have  an  ample  and  luxuriant 
head  or  belly,  and  a  thin  peduncle,  resembling  a  neck,  stem,  or 
tubule,  or  a  snail^s  horn ;  each  of  these  corpuscules  is  lodged  in 
a  small  pit,  and  surrounded  on  all  sides  with  the  liquid  food 
which  it  is  meant  to  taste :  moreover,  their  surfaces  do  not  bulge 
out,  but  are  a  little  depressed  and  hollowed,  and  perforated  with 
one  or  more  orifices  {u) ;  a  sign  that  some  fluid  matter  passes  in, 

(«)  On  these  subjects  see  what  we  premised  above,  n.  34.,  and  n.  38 
Schol.  (m.J 

(u)  All  these  particulars  are  strictly  conformable  to  our  authors' 
observations.  Winslow  has  the  following,  which  we  quote  from  the 
original :  *'  Ces  mammelons  de  la  premiere  esp^ee  sont  comme  de 
petites  glandes  conglomcr^s,  poshes  sur  une  base  fort  ^troite,  et  elles 
ont  quelquefois  chacune  un  petit  enfoncement  au  milieu  de  leur  som- 
mit^  ou  convexity.  lis  occupent  la  surface  de  toute  la  base  de  la 
langue,  oil  ils  sont  situ^s  ensemble  pr^s  les  une  des  autres,  et  de 
mani^re,  que  les  plus  anterieurs  forment  un  angle  par  leur  arrangement. 
Les  mammelons  de  la  seconde  esp^ce,  ou  mammelons  demi-lenticulaires, 
sont  de  petites  Eminences  orbiculaires,  d*une  convexity  applatie,  dont  le 
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the  glandube  lenticularcs^  or  glands  of  the  second  class  (z). 
These  glandidar  forms,  then,   are  not  for  secreting  saliva,  but 

the  internal  surface  of  which  is  entirely  glandular,  and  filled  with  small 
papillse,  like  those  of  the  first  kind.  It  is  called  foramen  ccecum  Mor- 
gagnii,  from  its  discoverer.  M.  Vater  discovered  some  ducts,  appa- 
rently sahvary,  belonging  to  it.  M.  Heister  found  two  of  these  ducts 
very  distinctly,  the  orifices  of  which  were  in  the  bottom  of  the  foramen 
ccecum.  He  observed  the  ducts  to  run  backward,  divaricating  a  Uttle 
from  each  other,  and  that  one  of  them  terminated  in  an  oblong  vesicle, 
situated  on  the  side  of  the  small  comu  of  the  os  hyoides."  (Exp. 
Anat.y  Tr,  de  la  Teste,  n.  509.^  Let  the  reader  here  consult  Heister, 
n.  26,  above ;  also  his  Comp.  Anat.  tab.  viii.  fig.  34,  35 ;  and  not.  56. 
But  with  respect  to  the  vesicle  mentioned  by  Winslow,  according  to 
Heister  it  existed  only  on  the  right  duct,  and  he  appears  to  have  sus- 
pected that  it  was  caused  by  the  pressure  of  the  injection ;  for  he  says, 
**  The  Uquid  in  the  vesicle,  as  it  seems  to  me,  was  driven  thither  by  the 
force  of  the  injection,  and  not  being  able  to  yield,  dilated  the  posterior 
part  of  the  duct  into  this  vesicular  form.'*  (Comp.  Anat.  not.  56.) 
These  ducts,  in  a  large  form,  are  analogous  to  the  other  smaller  ones, 
of  which  we  have  before  spoken :  for  nature  for  the  most  part  produces 
a  general,  in  similarity  to  the  particulars.  These  canab  have  a  wide 
mouth,  they  commence  from  a  trunk,  they  contract  as  they  proceed, 
and  they  go  to  the  base  and  under  the  basilar  bone  of  the  tongue : 
thus  by  them,  our  opinion  is  strengthened  respecting  the  former  ones. 

(z)  We  have  already  cited  what  Winslow  says  of  these  glands ; 
the  following  is  Malpighi's  account :  "  The  papiQae  of  the  second  kind 
are  more  numerous  than  those  just  mentioned ;  corresponding  on  the 
inside  to  the  comua  on  the  outside  of  the  tongue.  Proceeding  from 
the  common  papillary  substance,  they  rise  to  some  height,  and  from 
their  summits  put  forth  nervous  offsets,  which  enter  the  cavities  before 
spoken  of,  and  meet  the  roots  of  the  comua.  About  the  base  of  the 
tongue,  instead  of  the  comua,  the  nervous  papillae  already  described 
project  outwards,  and  changing  their  form  as  they  approach  the  base, 
they  successively  become  more  obtuse,  rounded,  and  depressed ;  and  the 
largest  of  them  are  not  very  much  unhke  those  observed  in  the  cheeks, 
at  the  roots  of  the  teeth."  (n.  28.)  Nature  persists  constantly  in  her 
measures  and  degrees ;  thus  she  appears  to  have  planted  on  the  tongue, 
glandular  papilke,  or  recipient  and  absorbent  organs,  of  two  kinds; 
in  order  that  the  purest  and  more  simple  halitus,  or  spirituous  dews, 
may  be  sipped  by  these  of  the  second  kind  ;  the  grosser,  by  those  of 
the  first  kind.     And  it  is  worthy  of  observation,  that  these  lenticular 
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for  absorbing  it^  and  juices  seethed  and  dissolved  in  it ;  and  thus 
for  imbibing^  carrying  away,  and  directly  circulating  the  pinker 
and  more  spirituated  essences,  as  well  as  the  oral  saliva  itself : 
and  so  preventing  any  of  the  nobler  principles  of  the  animal 
kingdom  from  being  lost.  Thus  the  tongue — the  feeder  and 
keeper  of  the  entrance  to  the  stomach  and  the  viscera  of  the 
body — ^not  merely  prepares  the  table,  but  also  takes  the  first 
taste  of  the  viands,  and  begins  the  feast. 

43.  The  papillae  of  the  third  class,  coniccB,  pyramidales  or 
vUlo8€B,  are  the  true  sensoriola  of  taste.  They  are  therefore  the 
most  numerous  of  all,  and  fill  the  interstices  between  the  rest  of 
the  papillae ;  they  are  extensile,  contractile,  elastic,  susceptible 
of  eveiy  variety  of  state  and  form,  and  capable  of  adapting 
themselves  to  the  minutest  points  of  tangible  substances  {aa) ; 

corpuscules,  perforated  by  numbers  of  little  foramina,  like  finger-stalls, 
bud  forth  and  are  hidden  under  the  claws  of  the  comua ;  so  that  these 
simpler  dews  are  determined  thither  undeviatingly. 

{ad)  From  the  descriptions  given  by  our  authors  of  these  papillae, 
we  may  understand  their  quahty  of  form,  and  their  faculty  of  action. 
"  The  papiUse  of  the  third  kind,"  says  Winslow,  "  or  villosae,  are 
the  smallest  and  most  numerous,  and  occupy  the  whole  of  the  upper 
surface  of  the  tongue,  and  even  the  interstices  between  the  other  pa- 
pillae. They  would  be  more  properly  named  papillae  conicae  than  vil- 
losae,  fix)m  the  figure  which  they  appear  to  have  when  examined  in  clear 
water  through  a  microscope.  They  are  naturally  softish,  but  they 
become  so  flaccid  after  death,  that  by  handling  them  they  may  be 
made  short  and  thick,  whereas  they  are  naturally  long  and  smaU." 
(n.  27.)  ''  The  nervous  papiQae  of  the  second  kind,*'  says  Malpighi, 
*'  correspond  on  the  inside  to  the  comua  on  the  outside  of  the  tongue ; 
they  are  surrounded  by  almost  innumerable  papillae  from  the  same  ori- 
gin, and  which  rise  to  the  same  height ;  but  which  are  conical  and  more 
slender,  and  entering  particular  cavities  in  the  mucous  substance,  at 
length  terminate  in  the  direction  of  the  external  membrane.*'  (n.  28.) 
Whence  it  appears  that  these  papillae  are  capable  of  assuming  all  possi- 
ble states  and  forms ;  for  they  live  by  sense  ;  and  when  Hfe  fails,  they 
become  flaccid  and  die ;  and  from  their  extreme  delicacy,  they  admit  of 
being  folded  by  a  touch  of  the  fingers.  These  papillae,  I  say,  are  pro- 
perly sensorial :  we  do  not,  therefore,  deny  sensibility  to  the  others,  of 
the  first  and  second  classes,  but  allow  it  to  them  in  a  more  obtuse,  in- 
distinct, and  obscure  degree  ;  inasmuch  as  they  are  properly  libatorial, 

VOL.  I.  CHAP.  I.  .     E 
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the  first-bom  offspring  of  their  parent  fibres ;  therefore  exqui- 
sitely sensitive;  most  numerous^  fine^  simple^  and  modifiable^ 
and  most  like  their  parents  in  nature  and  genius^  on  the  apex 
and  borders  of  the  organ^  at  the  points  which  the  food  first 
touches,  and  where  it  is  first  received.  Analogous  forests  of 
papilhe  are  foimd  in  the  nasal  cavities,  on  the  skin,  on  the  in- 
ternal membranes  of  the  stomach  and  intestines,  particuhirly  of 
the  small  intestines,  and  of  many  of  the  viscera  {bb).  They 
arise,  as  it  seems,  from  an  unweaving  of  the  fibres  of  the  fifth 
pair  of  nerves  into  their  simpler  threads,  and  frx>m  the  fibrillse 
of  the  eighth  pair;  for  the  fifth  pair  comes  chiefly  frx)m  the 
cerebrum,  (which  is  both  the  general  sensorium,  and  the  general 
voluntary  motorium,)  and  descends  and  is  distributed,  as  general 
explorer  and  regulator,  to  all  the  sensoria  of  the  body ;  and  also 
intimately  enters,  arranges,  and  weaves  them,  and  associates 
them  with  muscular  fibres ;  thus  it  disposes  those  textures  to  the 
state  of  sensation,  and  commands  the  motions  suitable  to  that 
state  (cc).     The  eighth  nerve,  on  the  other  hand,  arising  from 

as  explained  above:  that  they  also  enjoy  a  certain  amount  of  rude 
sense,  may  be  inferred  analytically  from  the  fact,  that  they,  as  well  as 
the  others,  proceed  immediately  firom  the  fibres  and  firom  the  nervous 
membrane :  according  to  Malpighi,  "  They  originate  from  the  nervous 
and  papillary  substance  ;  with  this  peculiarity,  that  in  the  base  of  each 
there  b  a  nervous  twig,  to  which  they  are  appended,  or  rather  grow.*' 
(n.  28.)  These  observations  are  confirmed  by  Heister  and  many  other 
authors.  But  I  conjecture  that  these  papillse  originate  from  the  fibres 
of  the  eighth  pair  of  nerves,  whence  their  sense  does  not  penetrate  to 
the  cerebrum  or  to  the  mental  consciousness.  What  inclines  me  to 
suspect  this  is,  that  the  whole  work  of  eating  is  natural,  implanted  by 
the  first  act  of  suction  in  in£uicy ;  consequently,  these  papillse,  which 
are  essential  portions  and  parts  of  the  manducatory  fimction,  must 
have  learnt  to  suck  and  to  milk  without  any  previous  volition. 

(bb)  Respecting  all  of  which  we  shall  speak  in  the  proper  places ; 
for  a  similar  villous  membrane  is  found  in  the  stomach  and  intestines, 
as  well  as  in  other  parts. 

(cc)  Since  the  cerebrum  is  both  the  general  sensorium  and  the 
general  voluntary  motorium,  therefore  the  fibres  arising  firom  its  medul- 
lary portion,  are  of  a  similar  nature ;  insomuch  that  they  not  only  are 
sentient,  but  also  dispose  and  direct  their  sensoria  to  receive  sensation  ; 
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the  cerebellum^  which  has  the  general  cognizance  of  those  affairs 
in  the  kingdom  of  which  the  mind  is  unconscious^  and  which  is 
the  general  ruler,  regulator,  and  mover  of  the  ordinances  of 
nature,  associates  with  the  fifth  nerve,  and  enters  the  recesses  of 
the  papillse  with  it:  and  rules  silently  and  secretly,  not  firom 
the  will,  but  firom  nature  (dd).  Thus  nature  and  the  will  have 
each  their  departments,  and  the  administration  of  the  kingdom 
is  divided,  lest  the  will,  which  follows  the  order  of  the  mind, 
shoidd  depart  from,  or  even  go  contrary  to  the  order  of  nature. 
These  nerves,  from  these  two  sources,  by  means  of  the  organic 
forms,  or  papillse,  faithfully  announce  to  the  brains  the  nature 
of  whatever  touches  and  affects  them,  and  the  state  of  the  parts 
and  the  whole  as  resulting  from  internal  and  external  causes  (ee). 

consequently,  put  them  into  all  kinds  of  states,  move  them,  and  com- 
mand particular  motions  suitable  to  the  substances  applied  to  them. 
For  every  fibre  brings  with  it  its  parent's  nature,  from  the  natal  soil. 
This  is  the  reason  why  the  branches  of  the  fifth  pair  communicate  so 
frequently  with  those  of  the  eighth  and  ninth  pairs :  see  Winslow,  Exp. 
Anaty  TraiU  de  la  Teste,  n.  534  ;  and  TraiU  dea  Ner/a,  n.  65 — 
71,  114,  148—153. 

(ckt)  That  the  villous  coats  of  the  viscera,  as  of  the  stomach  and 
the  intestines,  are  produced  by  the  fibres  of  the  eighth  pair  of  nerves, 
will  be  shewn  as  we  proceed.  The  cerebellum,  by  this  its  nerve,  as  a 
universal  informant,  is  made  aware  of  every  thing  that  happens  or 
goes  on  within  the  boundaries  of  its  kingdom ;  (the  cerebrum  being 
cognizant  of  whatever  happens  without  them ;)  in  order  that  it  may 
dispose,  recruit,  and  reform  all  things,  by  the  constant  laws  of  nature : 
and  as  there  is  more  of  natural,  or,  as  some  persons  call  it,  involun- 
tary, in  the  tongue,  than  of  voluntary,  it  may  therefore  be  inferred, 
that  not  the  fifth  pair  only,  but  also  the  eighth  pair,  passes  into  the 
sensorial  papillae;  fiuther,  the  perpetual  anastomoses  between  these 
pairs  in  the  tongue,  (of  which  we  have  spoken  above,)  give  additional 
countenance  to  this  view. 

(ee)  External  eausea  are  all  those  which  touch  the  tongue  immedi- 
ately. The  quality  of  the  touch,  or  tangent  object, — its  heat,  cold, 
bitterness,  sweetness,  acidity,  or  aromatic  properties, — ^instantly  change 
the  state  of  the  member ;  and  the  papillee  either  expand  or  relax,  ex- 
tend or  retract,  either  become  sharper  or  blunter ;  which  changes  of 
state  are  not  ordained  by  the  mind's  prescience,  but  happen  naturaUy 
and  spontaneously.    Internal  eauaea  are  what  proceed  from  any  disease, 

e2 
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For  every  individual  particle  of  the  three  kingdoms,  mineral, 
vegetable,  and  animal,  has  a  form  of  its  own,  and  extrinsi- 
cally  a  figure  of  its  own,  angular,  flat  or  round,  with  infinite 
variety.  These  elements,  or  aggregations  thereof  into  corpus- 
cules— covered  with  Uquid  and  sahva,  floating  about  unimpeded, 
and  insinuating  themselves  into  the  pores  and  interstices  of  the 
tongue,  and  thus  striking  the  sensile  viUi  at  all  points,  impress 
and  produce  a  Ukeness  of  themselves.  The  cerebrum  in  its 
principles  in  an  instant  perceives  this  likeness  exactly  similar  to 
what  it  is  in  the  extremes ;  and  the  consequence  is,  sense ;  in  the 
tongue,  taste;  in  the  nose,  smell;  in  the  skin,  touch.  These 
senses  are  all  related  to  each  other ;  and  similar  in  origin,  form, 
nature,  and  modes;  but  they  only  apprehend  the  surfaces  of 
objects  (ff) .  Touch  apprehends  the  surfaces  of  parts ;  taste  and 
smell,  the  surfaces  of  parts  of  parts;  nor  do  thev  penetrate 
deeper  in  human  organs  (^^). 


accident,  or  sore,  or  from  changes  and  affections  of  the  animus,  or  of 
the  mind ;  for  the  quality  of  the  animus  detennines  a  corresponding 
quality  in  the  fibre,  because  in  the  spirit  whicli  permeates  the  fibre. 
Hence  the  variety  of  sensations  according  to  the  varieties  of  bodily 
temperament,  disease,  habit,  sex,  and  age ;  in  a  word,  according  to 
the  varieties  of  the  state  of  the  cerebrum,  of  the  cerebellum,  of  their 
interfluent  fibres,  and  of  the  tongue. 

(//)  It  is  our  intention  to  treat  of  these  subjects  in  Part  VI.,  on 
the  organs  of  the  five  senses ;  where  we  shall  shew  also,  firom  experi- 
mental premises,  that  the  sense  of  human  organs  is  not  sufficiently 
acute  to  perceive  the  external  figures  of  single  particles,  but  only  of 
many  together,  as  one  general  amount;  that  is  to  say,  in  the  rudest 
manner :  also,  that  the  form,  deUcacy,  nakedness,  position,  and  number 
of  the  papillae  particularly  and  generally,  the  supply  of  nerves  from 
different  sources,  and  many  other  circumstances,  produce  the  diversity 
of  sensation  which  we  find  in  touch,  smell,  and  taste ;  for  all  these 
senses  are  of  the  same  genus  and  family,  but  not  so  hearing  and  sight. 
Meanwhile,  respecting  taste,  see  Boerhaave,  n.  30,  above. 

(ffff)  That  the  sensual  faculties  are  more  obtuse  in  man  than  in 
brute  animals,  was  briefly  explained  above,  n.  36,  Schol.  (I);  but  I 
intend  to  treat  of  these  faculties  more  fiilly  in  my  analysis  of  the  organs 
of  the  senses  :  for  this  obtains  not  in  taste  only,  but  also  in  smell  and 
in  sight. 
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44.  The  simples^  unities^  and  particulars  of  the  muscles  are 
the  moving  fibres  :  the  composites^  aggregates^  and  generals  are 
the  muscles  themselves  (^).  The  more  exactly,  therefore,  the 
simples  are  distinguished  from  each  other,  the  more  fitly  they 
are  put  together  into  forms,  and  the  more  ordinately  they  are 
related  to  their  generals,  the  more  perfect  is  the  state  of  the 
member:  as  in  this  case,  of  the  tongue  (A).  For  the  muscular 
fibres  in  the  tongue  are  perfectly  distinct,  and  most  beautifiilly 
coordinated ;  so  that  every  one  respects  every  other,  and  even 
whole  series  of  others,  which  are  without  it,  just  as  parts  of 
itself;  for  from  their  very  initiaments  they  tend  to  perform  their 
contemplated  use(i).  The  consequence  of  this  order  is,  that 
every  thing  simultaneous  has  in  it  a  kind  of  successiveness ;  and 
also  a  relation  to  its  universe.  The  same  may  be  said  of  the 
glandulae  fimgosae  and  lenticulares,  which,  in  their  kind,  rela- 
tively to  their  use  to  the  tongue,  may  be  considered  as  so  many 
simples,  unities,  and  particulars,  perfectly  distinct  from  each 
other,  yet  so  admirably  disposed,  that  every  one  respects  every 
other,  as  a  part  of  itself;  which  is  brought  about  by  means  of 
the  membranes,  in  which  these  glands  are  implanted,  and  by 
which  they  are  united  together.  The  same  may  also  be  said  of 
the  papiUse  conicse  or  organic  villi  {k) :  and  of  all  the  other  parts 

(jg)  All  things  refer  themselves  to  their  unities;  and  the  unities* 
themselves  to  theirs ;  for  every  thing  is  a  series  and  in  a  series :  there- 
is  no  such  thing  as  absolute  simplicity  in  nature.  Hence  there  is  no 
series  that  may  not  be  assumed  as  a  unity,  if  we  please :  thus  also  the 
glands  and  papillae,  of  which  we  shall  speak  presently. 

(h)  We  shall  treat  of  these  subjects  in  the  doctrines  introductory  to 
our  Rational  Psychology. 

(t)  The  least  or  prior  forms,  as  we  before  pointed  out,  are  the 
models  and  the  ideas  of  the  larger  or  posterior  forms ;  each  of  them 
comprehends  in  it  all  those  things  that  follow  in  order,  and  that  carry 
the  end  to  the  ultimate  effect. 

(k)  The  papillae  capitatae  and  lenticulares  may  fairly  be  called 
glands,  by  virtue  of  their  uses,  like  those  which  absorb  the  pituitse ; 
but  the  conicse  or  pjrramidales  may  properly  be  called  papiQae,  and, 
indeed,  organic  papillae,  by  virtue  of  their  use,  or  office  of  sensation. 
That  all  tliese  kinds  of  papillae  rest  upon  and  are  in  a  manner  implanted 
in  the  nervous  membrane,  as  their  natal  soil,  our  authors  are  unanimous 
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of  the  tongue^  as  the  canaliculi^  excretory  ducts^  vessels^  and 
fibres ;  and  even  of  the  interstices^  foramina^  and  cavities^  which 
boimd  the  parts.  Thus  there  is  a  perpetual  relation  of  parts  to 
their  generals ;  and  a  perpetual  determination  of  all  things  to 
their  final  effect,  or  use. 

45.  But  in  order  for  these  things  to  produce  the  effect,  that 
is,  the  end,  in  a  determinate  manner,  each,  from  first  to  last, 
must  be  environed  with  membranes,  very  thin  in  the  first  in- 
stance, and  growing  gradually  denser  and  more  composite,  and  at 
last  still  grosser  and  more  general ;  the  membranes  following  the 
order  from  particulars  to  generals  (/) :  they  must  also  be  sepa- 
rated by  tendinous  and  aponeurotic  ligaments  (m) :  and  confined 
by  so  many  bonds  (fi) :  and  thus  boimd  to  the  due  performance 
of  their  uses. 

in  declaring ;  at  present  it  is  sufficient  to  adduce  the  testimony  of  Mal- 
piglii :  ''  Since  the  nervous  and  papillary  substance*'  (that  b  to  say,  the 
nervous  membrane)  *^  is  closely  connected  to  certain  nervous  twigs,  by 
which  the  whole  mass  of  the  fibres  is  connected  and  held  together,  and 
since  many  nervous  twigs  proceeding  from  the  trunk  terminate  in  it, 
hence  it  will  not  be  absurd  to  suppose  that  it  originates  from  these 
twigs ;  especially  since  the  nerves  designed  for  sensation  in  the  other 
sensoria  commonly  terminate  in  a  membranous  expansion."  (n.  28.) 
And  of  Heister :  **  The  papillae  arise  from  the  internal  membrane  of  the 
tongue,  and  from  its  nerves;  they  pass  through  the  little  foramina 
in  the  reticular  membrane,  and  terminate  in  the  vaginulse  of  the 
external  membrane."  (n.  25.)  The  consequence  is,  that  whenever  any 
thing  happens  to  one  papilla,  the  other  is  rendered  conscious  of  it :  for 
the  common  membranous  and  nervous  substratum  communicates  the 
circumstances  of  each  to  all  the  others,  near  and  remote;  and  the 
common  sheath,  and  the  membrana  reticularis,  when  it  is  present, 
obliges  them  all  to  act  and  to  suffer  alike :  thus  the  mode  of  each  part 
is  rendered  general,  and  becomes  the  mode  of  all. 

(/)  For  all  the  moving  fibres  are  surrounded  severally  with  their 
own  fine  coats  or  coverings :  the  larger  forms  made  up  (comert<e)  of 
these,  with  theirs ;  the  forms  composed  of  these  again,  with  theirs ; 
and  so  forth.  Likewise  the  fibres  and  the  nerves ;  ako  the  glands,  the 
organs,  and  the  viscera. 

(m)  We  shall  treat  of  these  subjects  in  our  analytical  and  rational 
myology  and  neurology. 

(n)  Respecting  the  ligaments  and  fireeua,  see  Wiuslow  above,  n.  27. 
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46.  In  order  that  organs  with  such  different  functions — 
namely^  sensorial^  as  the  papillse  villosse ;  libatorial^  as  the  glan- 
dulae  lenticulares  and  capitatae ;  and  motorial^  as  the  muscles — 
may  make  common  cause,  end  and  use,  the  fibres  of  three  pairs 
of  nenres  approach,  enter  and  connect  all  the  parts,  and  com- 
municate whatever  goes  on  in  one,  to  the  others  (o).  Thus  the 
gland  is  reflectively  informed  of  whatever  the  papilla  feels ;  and 
the  muscular  fibre  is  conscious  of  whatever  is  thus  communicated 
to  the  gland :  consequently,  the  muscle  acts  as  soon  as  ever  the 
gland  sips,  and  the  papilla  tastes.  The  state  of  one  excites  that 
of  the  others ;  the  cause  calls  forth  the  effect,  and  the  end,  the 
use  which  the  soid  intends. 

47.  In  order  that  nothing  may  be  wanting  in  idtimates  which 
is  intended  in  principles,  perpetual  variety  is  necessary  in  the 
tongue ;  the  papillae,  glands  and  moving  fibres,  one  and  all  must 
be  various  {p)  :  perpetual  varieties  harmonically  interwoven  pro- 

(o)  That  every  papilla  has  its  own  little  nerve  or  fibril,  b  declared 
by  Malpighi :  "  The  papillae,"  says  he,  "  have  this  peculiarity ;  in  the 
base  of  each  there  is  a  nervous  twig,  to  which  it  is  appended,  or  rather 
grows."  (n.  28.)  This  twig  or  fibril  comes  off  from  a  branch,  which 
branch  supplies  all  the  papillae:  consequently,  when  the  papiUa  is 
touched,  or  modified,  the  fibril  instantly  takes  up  the  touch  or  modifi* 
cation,  and  refers  it  to  the  branch  ;  whence  all  the  papillae  arising  from 
the  common  branch,  become  partakers  of  it.  This  takes  place  in  a 
still  more  general  manner,  when  the  touch  or  modification  is  referred  to 
the  underlying  nervous  membrane,  in  which  all  the  papillae  have  their 
roots  :  in  this  case,  the  activity  is  dispersed  instantaneously  to  all  those 
papillae  that  are  strewn  upon  the  same  membrane.  But  the  common 
or  external  membrane,  which,  like  a  tunica  vaginalis,  receives  and  trans- 
mits the  papillae,  not  only  conununicates  between  them,  but  also  limits 
them,  and  disposes  them  all  to  the  same  effect. 

(p)  According  to  the  foregoing  descriptions  of  our  authors,  the 
papillary  glands  are  comparatively  large,  obtuse,  and  few  in  number 
on  the  base  of  the  tongue ;  but  smaller,  sharper,  and  more  numerous 
on  its  apex  and  edges ;  for  the  first  sipping,  and  the  preliminary  tasting, 
take  place  on  the  borders  or  circumferences  of  the  tongue.  Unity  and 
equality  would  produce  none  of  the  differences  of  operation  and  sensa- 
tion, ranging  between  greatest  and  least,  as  between  obtuse  and  most 
acute :  sense  would  have  none  of  those  degrees  of  altitude,  which  cause 
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duce  the  end  and  result  in  the  perfection  of  the  whole.  The 
glands^  papilke  and  muscular  wreaths  are  not  absolutely  the  same 
in  the  apex  as  in  the  middle^  nor  in  the  middle  as  in  the  base  of 
the  tongue.  The  use  determines  the  harmony  of  the  varieties. 
48.  These  considerations  show  not  merely  what  is  the  tongue's 
form,  active  force,  and  power  of  action,  but  also  what  its  sub- 
stance is  :  they  show  that  it  consists  of  nervous  fibres  of  a 
threefold  origin,  nature  and  use ;  of  blood-vessels  ramifying  in 
all  directions ;  of  muscular  fibres  variously  interwoven,  separated 
by  interstices,  intermingled  with  fat  (g),  and  gently  bound  down 
by  soft,  delicate  and  beautiful  bands :  also  of  tubuli  and  ducts 
passing  through  the  middle  of  the  muscular  fibres  (//),  and  pro- 
ceeding from  the  glands  on  the  surface :  and  of  membranes, 
ligaments  and  fine  tendinous  meshes  (tiu) :  lastly,  of  commissures, 

all  things  to  be  exquisitely  distinguished.  Wherefore,  it  must  be  con- 
sidered as  among  the  arcana  of  nature's  operations,  that  no  two  things 
are  absolutely  similar  or  equal ;  but  nevertheless,  that  there  is  a  har- 
mony of  dissimilars ;  consequently,  a  relation  and  quality  in  common. 
This  is  most  conspicuous  in  the  ear,  where  the  semicircular  canals  and 
spiral  cochleae  increase  constantly  in  diameter  and  thickness,  from  the 
bottom  to  the  top,  &c. 

(q)  Our  authors  make  continual  mention  of  the  fat  of  the  tongue ; 
this  fat  is  generally  found  in  the  cellular  membrane  that  separates  the 
muscular  congeries  from  each  other.  It  serves  to  grease  the  joints,  and 
to  prevent  them  from  growing  together :  but  it  is  inserted  in  those  little 
spaces  particularly  where  the  fibres  are  least  active ;  consequently, 
more  in  the  dorsum  and  base  of  the  tongue,  than  in  its  point  and 
edges. 

(tt)  Respecting  the  different  kinds  of  fibres  in  the  tongue,  Malpighi 
says :  "  The  centre  of  the  tongue  consists  of  many  kinds  of  fibres,  lon- 
gitudinal, transverse,  and  oblique,  which  are  all  plaited  together  into 
something  like  matting,  as  may  be  seen  in  my  various  delineations.*' 
(n.  28.)  And  Leeuwenhoek  states,  (in  his  Arcana  Naturis  Detecta, 
p.  409,  seq.  [Lugd.  Bat.  1722,]  where  he  delineates  and  describes 
the  tongue  of  the  ox,)  that  "  he  has  seen  a  number  of  very  minute 
particles  cut  across,  which  were  too  small  to  admit  of  being  repre- 
sented," &c. 

(nil)  **  We  observe,"  says  Malpighi,  "a  kind  of  glutinous  substance, 
extending  over  the  superior  part  of  the  tongue  especially,  and  of  some 
thickness :  this  is  white  where  it  is  connected  to  the  membrane  before 
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foramina  and  lacunar ;  containing  liquid,  saliva  and  mucus.  The 
more  distinctly  all  these  things  are  placed,  the  more  pliable  and 
soft  is  the  tongue,  and  the  better  adapted  to  its  uses. 

49.  The  particulars  M'hich  remain  to  be  supplied,  must  be 
elicited  from  the  neighboring  parts,  contiguous  and  continuous ; 
that  is  to  say,  from  the  anatomy  of  the  throat,  the  palate, 
the  pharynx,  the  oesophagus,  the  stomach,  and  the  intestines ; 
and  then  of  the  other  organs  in  connection  therewith.  What 
is  still  wanting,  must  be  gathered  from  the  origin  of  the 
nervous  fibres — from  the  cerebrum,  the  cerebellum,  and  the 
medulla  oblongata  and  spinalis.  Any  thing  ftirther  must  come 
from  higher  powers  and  principles,  and  in  the  end  from  the 
highest  (^5?).  All  these  must  contribute  a  part  to  the  explora- 
tion of  the  use  of  this  one  member.  The  simpler  tongues  also, 
of  nymphs,  chrysallises,  caterpillars,  butterflies,  and  the  like  (yy), 


mentioned,  but  blackish  where  it  touches  the  interior  part.  It  extends 
in  the  form  of  a  membrane,  or  thick  rete ;  and  has  conspicuous  open- 
ings, corresponding  to  all  the  comua ;  and  innumerable  little  canals 
between  them  which  can  be  seen  only  by  the  microscope  :  these  are  of 
different  shapes,  and  open  on  the  surface  of  the  tongue ;  whence,  if  it 
be  torn  across,  or  examined  by  the  microscope  up  against  the  light, 
they  become  visible."  (n.  28.)  Such  are  the  terms  in  which  this  cele- 
brated author  describes  his  reticular  membrane,  and  which  differ  scarcelv 
at  all  from  Winslow's  observation  ;  the  latter  confessing  that  he  has  not 
been  able  to  find  this  membrane  in  the  human  tongue,  but  only  a 
species  of  clear  mucilaginous  substance,  which  becomes  white  by  boil- 
ing, and  declaring  that  the  foramina  in  it  are  caused  by  the  pyramidal 
papillae,  (n.  27.) 

(xx)  See  what  we  said  on  this  subject  at  the  beginning,  n.  32,  and 
the  notes. 

(yy)  As  the  tongues  of  insects  are  simpler  than  other  tongues,  so 
they  are  better  adapted  to  uses,  and  more  perfect,  and  involve  the  si- 
multaneous performance  of  a  greater  number  of  actions ;  (this  being  the 
attribute  of  natural  simplicity ;)  as  may  be  seen  from  the  tongues  of 
both  the  covered  snail  and  the  naked  or  house-snail  (n.  29),  which 
are  dentated ;  so  that  these  creatures  can  seize  their  food,  and  pos- 
sibly also  bruise  and  devour  it  with  the  tongue  itself:  the  same  thing  is 
evident  from  the  tongue  of  the  aliekruik  snail,  which  is  extensile,  pli- 
able, and  capable  of  coiling  even  quite  round,   being  described   and 
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which  have  scarcely  emerged  from  the  prior  into  the  posterior 
sphere  of  nature^  must  complete  and  crown  the  analysis. 

delineated  as  gjratmg  in  spiral  flexures.  Furthermore,  those  inflected 
and  fidcated  eartilagiiioiis  and  osseous  corpuscoles,  or  cornicles,  seen  on 
the  sur&oe  of  the  tongue,  and  which  were  first  noticed  by  Malpi^ii, 
according  to  Swammerdam's  authority  are  also  found  in  the  tongues  of 
the  house-snail  and  of  the  cuttle-fish.  His  words  are  as  foUow :  "  We 
may  see  that  ef^ry  one  of  the  seven  small  bones  (in  the  cuttle-fish)  is 
provided  with  above  sixty  curved,  dentiform,  cartilaginous  pi^iillie, 
(somewhat  resembling  the  papillae  of  the  tongue  of  the  ox,)  by  means 
of  which  the  fish,  when  feeding,  is  the  better  enabled  to  move  its  food, 
and  dispose  it  for  an  easy  swallowing  (n.  29)  :"  thus  manifestly  for  the 
use  assigned  above  to  these  pi^iilke,  n.  34,  Schol.  (^).  The  tongues  of 
irrational  creatures,  of  worms  especially,  must  be  incomparably  more 
perfect  structures,  not  merely  because  they  are  simpler,  but  also  be- 
cause such  creatures  live  by  sense  and  nature,  and  not  by  reason  and 
will  like  the  human  race.  Nevertheless,  those  that  excel  in  mind  are 
intrinsically  more  perfect  than  those  that  excel  in  body ;  for  the  mind 
looks  down  upon  the  organic  body  from  its  own  high  seat,  as  fiur  below 
it,  and  as  its  minister  and  servant  only ;  yet  values  it  in  proportion  to 
its  sendee. 


CHAPTER  II. 


THE   LIPS,   THE  MOUTH,   THE   PALATE,   AND  THE  SALIVARY  GLANDS. 

50.  In  the  fauces  we  find  the  epiglottis,  the  uvula,  and  several 
other  organic  instruments,  besides  those  enumerated  in  the  heading  of 
this  chapter ;  but  we  shall  treat  of  these  in  the  second  part,  among  the 
viscera  of  the  thorax :  as  we  shall  there  begin  from  the  nasal  cavities, 
and  the  organs  of  smell  and  sound,  to  which  the  epiglottis  and  the 
uvula  properly  belong. 

51.  Heister.  ''The  lips  are  composed  prindpallj  of  muscles. 
They  are  covered  extemallj  with  the  common  integuments ;  intemallj, 
with  the  membrane  of  the  mouth ;  under  which,  in  both  the  lips,  there 
are  miliary  and  lenticular  glands.  When  the  prolabia  are  deprived  of 
epidermis,  and  macerated  for  a  time  in  water,  they  display  a  multi- 
tude of  nervous  papillae :  whence  they  are  so  extremely  sensitive.  Each 
of  the  lips  has  its  peculiar  firsenulum,  the  upper  lip  under  the  septum 
nasi ;  the  lower  lip,  at  the  roots  of  the  incisor  teeth.  The  lips  are  of 
great  assbtance  to  us  in  speaking,  and  in  eating  and  drinking.  The 
gums  consist  of  the  common  lining  of  the  mouth,  and  of  the  periosteum 
of  the  jaws,  to  which  they  adhere  veiy  firmly.  They  are  furnished 
with  a  vast  number  of  blood-vessels,  whence  their  florid  red  color. 
They  serve  for  covering  the  jaws,  and  for  supporting  the  teeth.  (Con^. 
Anat.  n.  280-1.)  The  muscles  of  the  lips  are  fourteen  in  number: 
consisting  of  one  constrictor,  called  the  orbicularis,  which  forms  the 
substance  of  the  lips ;  its  fibres  are  frequently  of  an  arched  figure. 
Two  pairs  of  abductors,  which  may  be  called  risores ;  1.  the  zygomadcus 
(on  each  side)  arises  from  the  zygoma,  and  is  inserted  into  the  an^e 
of  the  lips ;  it  is  sometimes  a  double,  sometimes  a  bicipital  muscle, 
sometimes  its  termination  only  is  bifid ;  it  is  interwoven  with  the  va- 
rious neighboring  muscles:  2.  the  buccinator  (on  each  side)  arises 
partly  from  the  anterior  and  lower  part  of  the  coronoid  process  of  the 
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under  jaw ;  partly  about  the  roots  of  the  posterior  molar  teeth  of  both 
jaws ;  its  course,  in  the  erect  position  of  the  head,  is  nearly  horizontal ; 
and  it  terminates,  Uke  the  former :  it  submits  the  food  to  the  teeth, 
and  is  called  into  action  in  blowing  trumpets,  &c. :  the  salivary  duct  of 
Steno  perforates  it  about  the  middle.  The  elevators  are  some  of  them 
common  to  both  lips,  some  peculiar  to  each  lip ;  the  common  are  only 
one  pair,  called  par  caninum :  the  caninus  arises  on  each  side  from  the 
cavity  under  the  zygoma,  in  the  maxillary  bone ;  and  is  inserted  into 
the  angle  of  the  Ups.  Those  peculiar  to  one  of  the  lips  are  two  pairs ; 
the  indsorius  is  proper  to  the  upper  lip ;  it  arises  from  the  maxillary 
bone,  just  under  the  orbit,  passes  close  to  the  ala  nasi  and  gives  some 
fibres  to  it,  and  is  inserted  into  the  orbicularis,  near  the  incisor  teeth  ; 
the  elevator  labri  inferioris  Cowperi  is  proper  to  the  lower  lip  ;  it  arises 
below  the  incisor  teeth  of  the  lower  jaw,  under  the  gums,  and  descends 
into  the  cutis  of  the  chin :  whence  it  may  be  called  the  incisorius  infe- 
rior, as  the  other  is  the  incisorius  superior.  The  depressors  of  the  lips 
are  three ;  they  are  often  singularly  connected  to  some  of  the  before- 
mentioned  muscles :  these  are,  the  triangulares  and  quadratus.  The 
triangulares  are  two ;  they  each  arise  from  the  lateral  and  under  part  of 
the  lower  jaw,  about  the  middle,  from  whence  they  ascend  obliquely 
to  the  angle  of  the  orbicularis.  The  quadratus  is  single ;  it  is  com- 
posed of  reticulated  fibres,  and  arises  broad  from  the  front  of  the  lower 
jaw,  and  terminates  all  along  the  bottom  of  the  orbicularis."  (Camp. 
Anat.  n.  319.) 

52.  The  jaws  are  two  in  number.  "  The  upper  one  is  immoveably 
fixed  to  the  bones  of  the  cranium :  the  lower  is  moveable,  and  by  its 
mobihty  serves  for  many  purposes.  (Comp.  Anat,  n.  77,)  The  upper 
jaw  is  composed  of  thirteen  bones,  and  when  the  number  of  the  teeth 
is  complete,  of  sixteen  of  the  latter.  Of  these  thirteen  bones  twelve 
are  in  pairs  :  these  are,  1.  the  lachrymal ;  2.  the  nasal ;  3.  the  jugal ; 
4.  the  maxillary;  5.  the  inferior  spongy;  and  6.  the  palatine.  The 
thirteenth  is  a  single  bone,  and  is  called  the  vomer.  They  are  united 
together  by  a  kind  of  even  juncture,  called  by  anatomists,  junctura  per 
harmoniam.  (Camp,  Anat,  n.  79,  80,  81.)  With  regard  to  the  jugal, 
zygomatic  or  malar  bones,  we  are  to  note  the  reason  of  their  name, 
their  situation  and  circumference;  their  hard  substance,  their  con- 
nexions, their  four  apophyses,  the  places  whence  the  masseter  and  zy- 
gomatic muscles  arise,  and  the  foramina  in  these  bones,  with  their 
uses.  With  regard  to  the  maxillary  bones,  we  are  to  note  their  circum- 
ference, their  size,  their  situation,  their  connexion,  and  their  four  apo- 
physes, 1.  the  jugal;  2.  the  superior  nasal;  3.  the  inferior  nasal, 
which  joins  the  septum  nasi ;  and  4.  the  palatine :  also  the  palatine  and 
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nasal  excavations,  the  alveoli  of  the  teeth,  the  cavity  commonly  called 
the  antnrni  of  Highmore,  its  size,  and  the  construction  of  its  orifice  or 
aperture  in  Uving  subjects :  its  double  use,  1 .  for  assisting  the  voice, 
and  2.  for  the  secretion  of  mucus  :  also  the  nasal  canal.  (Camp,  Anat, 
n.  84,  85.)  With  regard  to  the  ossa  palati,  we  are  to  note  the  very  irre- 
gular figure  of  each ;  its  extension  through  the  nares  to  the  orbit ;  its 
body,  and  its  various  apophyses,  the  pterygoid,  the  nasal  and  the  or- 
bital ;  the  furrow  on  its  upper  surface,  where  it  is  joined  to  the  vomer. 
The  use  of  these  bones  is,  to  form  the  palate,  the  orbit,  and  the 
maxillary  sinus :  to  sustain  the  palatal  membrane  and  the  uvula ;  and  to 
assist  the  voice.  (Comp,  Anat,  n.  87.)  The  lower  jaw  is  the  large  move- 
able bone  which  contains  the  lower  series  of  teeth ;  on  its  mobiUty  our 
power  of  manducation  in  a  great  measure  depends.  In  the  lower  jaw  we 
have  to  consider  the  bone  itself,  and  the  teeth.  In  the  bone  we  are  to  no- 
tice its  singleness,  its  state  in  infancy,  (when  it  is  made  up  of  two  bones,) 
its  size  and  figure ;  its  substance,  which  is  externally  firm  and  internally 
spongy ;  its  external  and  internal  surfaces,  and  its  external  and  internal 
margin  ;  its  connexion,  and  the  places  where  the  two  bones  unite  in  the 
young  subject ;  the  ridge  at  the  roots  of  the  incisor  teeth,  for  the  inser- 
tion of  various  muscles ;  the  chin ;  the  condyloid  apophyses,  covered 
with  moveable  cartilage;  their  articulation  with  the  temporal  bones ;  also 
the  coronoid  processes,  and  their  use  ;  the  two  angles  ;  the  alveoU  of  the 
teeth ;  and  the  four  foramina,  forming  two  canals^  and  affording  a  pas- 
sage for  blood-vessels  and  nerves.  (Comp.  Anat.  n.  91-2-3.)  The  teeth 
are  the  hardest  bones  in  the  body,  and  are  fixed  into  the  alveoU  in  the 
manner  of  nails ;  this  kind  of  articulation  is  named  gomphosis.  We 
are  to  note  their  situation,  in  deep  sockets ;  their  connexion  by  means 
of  the  periosteum  and  the  gums  ;  their  natural  whiteness ;  their  num- 
ber, ranging  from  28  to  32 ;  their  division  into  four  incisors,  two 
canine,  (which  in  the  upper  jaw  are  called  the  eye  teeth,)  eight  molares, 
or  grinders,  in  each  jaw,  and  two  dentes  sapientiee.  Further,  we  must 
examine  their  base,  and  its  two  peculiar  substances,  a  stony  or  vitreous> 
and  a  medullary  substance ;  their  roots,  which  are  sometimes  single,  as 
in  the  incisor,  canine,  and  anterior  molar  teeth;  sometimes  double, 
triple,  or  quadruple,  as  in  the  hinder  molar  teeth ;  their  cavities,  which 
are  invested  with  a  vasculo-nervous  membrane ;  and  the  Uttle  foramina 
in  their  roots,  for  the  ingress  of  vessels  to  afford  them  nutrition  and 
sensation.  Finally,  we  must  remark  the  origin  and  accretion  of  the 
teeth  in  infants ;  their  change  and  renewal  after  the  seventh  year,  and 
occasionally  even  in  old  age ;  the  singular  uniting  and  falling  in  of  the 
alveoU  in  old  people,  after  the  loss  of  the  teeth.  (Comp,  Anat,  n.  94,  95.) 
A  foramen,  called  the  anterior  palatine  foramen,  opens  into  the  nares 
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behind  the  front  incisor  teeth :  but  in  both  the  living  and  dead  subjects, 
it  is  so  closed  by  the  membrane  of  the  palate,  that  no  aperture  can  be 
seen  in  the  mouth,  nor,  so  far  as  I  have  been  able  to  observe,  can  any 
thing  be  transmitted  through  the  foramen.  As  the  membrane  of  the 
mouth  joins  the  membrane  of  the  nares  by  means  of  this  canal,  it 
seems  to  strengthen  the  connexion  of  the  former  membrane  with  the 
palate.  The  posterior  palatine  foramen,  which  is  common  to  this  bone 
and  the  os  palati,  transmits  the  nerves  to  the  palate.  In  the  palate- 
bone,  besides  the  common  foramen,  there  is  a  proper  one,  where  it 
joins  the  pteiygoid  processes :  this  serves  for  the  passage  of  nerves  to 
the  palate.  In  the  lower  jaw  there  are  two  foramina  on  the  inside, 
serving  for  the  entrance  of  an  artery,  vein,  and  nerve  into  the  substance 
of  the  jaw ;  to  nourish  it  and  the  teeth :  and  two  on  the  outside  serving 
for  the  egress  of  the  same  vessels  to  the  gums  and  the  chin."  (Comp. 
Anat.  n.  103-4.) 

53.  ''The  muscles  of  the  lower  jaw  are  six  pairs;  two  pairs  of 
depressors,  and  four  pairs  of  elevators.  The  two  pairs  of  depressors 
are,  1.  the  platysma  myoides,  which  arises  near  the  clavicle,  from  the 
pectoral  and  deltoid  muscles,  and  also,  as  Galen  and  Ck)wper  have 
observed,  from  the  vertebree  of  the  neck,  and  is  inserted  into  the  lower 
jaw ;  but  in  such  a  manner,  that  it  commonly  sends  fibres  to  the  lips 
and  cheeks,  and  frequently  also  to  the  ears,  and  thus  assists  the  motions 
of  all  these  parts.  2.  The  biventer  or  digastricus :  this  muscle  arises 
from  the  incisure  under  the  mastoid  process ;  its  tendon  often  passes 
through  the  stylo-hyoid  muscle,  and  throu^  a  membranous  ring  that 
is  fixed  like  a  pulley  to  the  os  hyoides  ;  and  it  is  inserted  on  the  inside 
of  the  symphysis  of  the  chin.  The  mouth  is  opened  in  a  wonderful 
manner  by  means  of  this  pulley.  The  four  pairs  of  elevators  are,  1 .  the 
temporal,  which  arises  from  the  whole  region  of  the  temples,  and  par- 
ticularly from  the  frontal,  sincipital,  temporal,  and  sphenoid  bones; 
passes  under  the  zygomatic  arch,  and  is  inserted  into  the  sharp  pro- 
cess of  the  jaw.  2.  The  masseter,  which  arises  from  the  inferior  and 
interior  part  of  the  arch,  and  terminates  in  the  external  surface  of  the 
angle  of  the  jaw :  the  duct  of  Steno  passes  over  this  muscle.  3.  The 
pterygoideus  intemus,  which  arises  from  the  cavity  of  the  pterygoid 
process,  and  terminates  in  the  interior  and  lower  surface  of  the  angle 
of  the  jaw.  4.  The  pterygoideus  extemus,  which  arises  from  the  ex- 
terior lamina  of  the  process,  and  the  neighboring  part  of  the  sphenoid 
bone,  and  terminates  a  Uttle  above  the  preceding  muscle.  (Comp, 
Anat,,  n.  321.) 

54.  "  The  palate  has  numerous  glands,  which  were  discovered  as 
early  as  the  time  of  Fallopius ;  these  are  principally  situated  in  its  back 
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jMOt,  near  the  UTula,  where  it  forms  a  pendulous  veil,  called  velum  or 
claustrum  palati.  They  excrete  a  mucous  hquid  for  lubricating  the 
fimceSy  and  facilitating  deglutition ;  this  liquid  they  discharge  through 
a  great  number  of  Uttle  orifices.  This  membrane  also  defends  the  palate 
bones  against  corrupting,  and  by  the  claustrum  it  prevents  the  food 
from  getting  up  easily  into  the  nares.     (Comp,  Anai,  n.  282.) 

55.  "  The  glands  which  secrete  the  saliva,  are  the  parotids,  two  very 
considerable  glands,  situated  one  on  each  side,  between  the  ear  and  the 
angle  of  the  lower  jaw,  and  frequently  extending  over  a  great  part  of 
the  masseter  muscle  :  £rom  each  of  these  there  runs  a  remarkable  duct, 
about  three  fingers  breadths  long,  and  of  the  thickness  of  a  straw,  and 
which  has  a  great  number  of  roots.  This  duct  was  discovered  by  Steno 
in  1660,  and  is  called  the  ductus  salivalis  Stenonianus,  or  the  ductus 
salivalis  superior:  it  crosses  over  the  masseter  muscle,  through  the 
middle  of  the  cheek,  and  perforates  the  buccinator  and  the  membrane 
of  the  mouth  near  the  second  or  third  molar  tooth,  and  there,  by  its 
orifice,  discharges  a  large  quantity  of  saliva  into  the  mouth.  (Comp, 
Anat,,  n.  278.)  Helvetius  affirms,  '  That  the  quantity  of  saliva  secreted 
in  this  gland  is  so  great,  that  a  soldier,  having  received  a  wound  in  his 
cheek,  which  severed  the  saHvary  duct,  wetted  several  cloths,  at  every 
meal,  with  the  fluid  which  flowed  from  it  while  he  was  eating.'  I  my- 
self, and  others,  have  seen  similar  cases.  (Camp.  Anat.,  not.  54.^ 
The  maxillary  glands  are  also  of  considerable  size,  placed  one  at  each 
side,  on  the  inside  of  the  angle  of  the  lower  jaw :  each  has  a  single 
duct,  arising  from  various  roots,  a  httle  slenderer  than  the  duct  of  Steno, 
but  frequently  longer,  and  called  from  its  supposed  discoverer,  Wharton's 
duct,  or  the  ductus  saUvalis  inferior :  this  opens  into  the  mouth,  under 
the  tongue,  near  the  root  of  the  frsenum,  generally  by  a  single  orifice, 
but  sometimes  by  two  or  even  three  orifices.  The  sublingual  are  two 
oblong  glands,  placed  one  on  each  side,  under  the  tongue,  and  which 
in  human  subjects  are  commonly  thought  to  discharge  their  saliva  into 
Wharton's  ducts.  Eivinus  was  the  first  to  discover  a  peculiar  duct  pro- 
ceeding from  each  of  them,  in  a  calf,  and  Bartholini  afterwards  found 
the  same  in  the  Hon;  hence  these  ducts  are  called  the  Rivinian  or 
Bartholinian  ducts.  Morgagni  was  the  first  who  taught  me,  that  in  the 
human  subject,  these  glands  open  into  the  mouth,  on  both  sides,  between 
the  gums  and  the  sides  of  the  tongue,  by  very  small  ducts  or  apertures ; 
these  ducts,  I  have  also  found,  and  figured  accordingly,  tab.  vii.  fig.  33. 
(Camp.  Anat.,  n.  278.^  Morgagni  asserts,  '  That  in  the  human  subject 
there  are  in  reality  a  number  of  these  vessels  on  each  side,  which  pro- 
ceed from  the  exterior  surfaces  of  the  sublingual  glands,  not  forwards, 
but  transversely,  straight  towards  the  gums ;  and  that  at  a  small  dis- 
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tance  from  the  glands,  they  each  have  a  peculiar  osculum  or  orifice, 
wliich  is  often  large  enough  to  admit  a  fine  bristle.'  Since  learning  this 
from  Morgagni,  I  have  been  more  careful  in  my  dissections,  and  liave 
at  last  found  the  same  ducts  myself.  These  ducts  are  described  at 
large  by  Walther,  who  I  believe  first  delineated  them  in  the  human 
subject ;  he  gives  eight  of  them.  In  one  male  subject,  I  found  them 
much  larger  and  more  numerous  than  I  had  ever  before  seen  them,  and 
I  have  been  care^  to  delineate  them  accurately.  (Comp,  Anat.  not. 
55,  tom.  ii.)  In  the  same  subject,  I  observed  in  the  cheeks  two  glands, 
one  on  each  side,  opening  into  the  mouth  by  several  orifices,  near  the 
posterior  molar  teeth  of  the  upper  jaw ;  these  may  be  called  from  their 
situation,  the  molar  glands ;  see  my  tab.  viii.  fig.  36,  37.  On  the  left  side, 
there  were  also  two  or  three  other  smaller  openings,  which  pierced  the 
membrane  of  the  mouth  and  the  buccinator  muscle,  and  on  pres»ng  the 
gland  slightly,  each  of  them  yielded  a  drop  of  clear  saliva.  Fig.  37 
shows  the  external  surface  of  the  left  gland,  which  is  seen  to  be  com- 
posed of  several  smaller  ones,  so  as  in  shape  to  resemble  a  mulberry. 
Whether  these  glands  are  constantly  present,  I  cannot  say :  I  leave  it 
as  a  subject  for  further  enquiries.  (Comp,  Anat.  not.  57>  tom.  ii.) 
In  the  same  subject  there  was  also  discovered  a  new  duct,  situated  under 
the  anterior  apophysis  of  the  occipital  bone,  at  the  top  of  the  fauces : 
it  was  of  some  size,  and  on  pressure,  it  discharged  a  mucous  Uquid  into 
the  fauces :  see  tab.  viii.  fig.  38.  (Comp.  Anat.  n.  278.)  I  found  it 
extending  from  the  orifice  among  a  dense  glandular  substance  surround- 
ing it,  under  the  middle  of  the  apophysis  of  the  occipital  bone,  towards 
the  foramen  magnum.  In  speaking  of  this  region  of  the  palate,  Saii- 
torinus  states,  '  That  it  is  covered  with  a  dense  and  thick  membrane, 
filled  with  numberless  glands,  from  which  a  viscid  mucus  is  dischaged : 
that  he  has  sometimes  found  this  membrane  divided  into  shallow  canities, 
arranged  in  a  kind  of  regular  order :  sometimes  divided  into  irregular 
loculi,  and  sometimes  so  far  cavernous  as  by  its  conspicuous  orifices 
and  deep  sinuses,  (from  which  a  mucous  humor  might  easily  be  ob- 
tained,) almost  to  resemble  the  tonsils.'  (Comp.  Anat.  not.  ^%y  tom.  ii.) 
Several  miliary  and  lenticular  glands  are  also  found  dispersed  through  the 
membrane  of  the  mouth,  particularly  about  the  lips,  the  palate,  the 
cheeks,  and  the  tongue:  these,  according  to  their  situation,  may  be 
called  the  lingual,  the  buccal,  the  palatine,  the  uvular  glands,  &c. 
The  glandulse  Nuckianae,  found  in  the  dog,  are  placed  near  the  eyes, 
on  each  side ;  they  send  down  ducts  into  the  mouth,  near  the  last  molar 
teeth  but  one  in  the  upper  jaw :  but  they  do  not  exist  in  man."  (Comp. 
Anat.  n.  278.) 

56.     WiNSLOW.  "Tlie  cheeks  and  lips  form  the  walls  and  entry  of 
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the  cavity  of  the  mouth.  They  are  formed  in  general  by  the  connexion 
of  several  fleshy  portions  of  different  breadths,  attached  round  the 
convex  sides  of  the  two  jaws,  covered  on  the  outside  with  the  skin  and 
fat,  and  lined  on  the  inside  by  a  glandular  membrane.  Besides  all  this, 
the  lips  'seem  to  have  a  soft  spongy  substance  in  their  composition, 
which  swells  and  subsides  on  certain  occasions,  independently  of  the 
action  of  the  muscles :  and  which  is  mixed  with  adipose  tissue.  The 
substance  which  forms  the  red  border  of  the  lips,  is  very  different  from 
the  adjoining  skin ;  being  a  congeries  of  very  fine,  long,  villous  papillae* 
closely  connected  together,  and  covered  by  a  delicate  membrane,  which 
appears  to  be  a  continuation  both  of  the  epidermis  and  of  the  peUicle 
which  covers  the  glandular  membrane  of  the  cavity  of  the  mouth :  this 
substance  is  exquisitely  sensitive.  The  internal  membrane  of  the  upper 
lip  forms  a  small  freenum  above  the  first  incisor  teeth.  The  gums  are 
that  reddish  coreaceous  substance,  which  covers  the  two  sides  of  the 
whole  alveolar  border  of  both  jaws,  is  continued  between  all  the  teeth, 
surrounds  the  collar  of  each  tooth  in  particular,  and  adheres  very 
strongly  to  them.  Therefore,  the  outer  and  inner  gums  are  continuous, 
and  together  form  as  many  openings  as  there  are  teeth.  The  gums  are 
of  a  singular  structure,  resembling  the  texture  of  a  hat,  very  compact 
and  elastic.  It  is  not  connected  to  the  bones  of  the  jaws  immediately, 
but  by  the  intervention  of  the  periosteum,  with  which  it  is  perfectly 
united ;  and  it  is  covered  with  a  fine,  strong,  even  membrane,  which  is 
closely  adherent  to  the  substance  of  the  gums,  and  yet  seems  to  be  con- 
tinuous with  the  thin  membrane  which  goes  to  the  hps  and  to  the 
tongue.  The  arteries  which  supply  the  hps,  cheeks,  and  gums,  are 
branches  of  the  external  carotid,  and  chiefly  of  that  branch  of  it  which 
I  term  the  external  maxillary  artery.  The  veins  are  branches  of  the 
external  anterior  jugular :  but  concerning  the  arteries  and  veins,  see  the 
section  devoted  to  the  arteries  and  veins,  n.  55,  58,  72,  &c.  The 
nerves  of  these  parts  come  principally  from  the  superior  and  inferior 
maxillary  nerves,  which  are  branches  of  the  fifth  pair  from  the  medulla 
oblongata;  and  also  from  the  portio  dura  of  the  auditoiy  nerve,  or 
sympatheticus  minimus,  the  ramifications  of  which  are  spread  in  great 
numbers  on  all  these  parts,  and  communicate  freely  in  a  singular  manner 
with  the  fifth  pair,  as  may  be  seen  in  the  section  on  the  nerves.  So 
much  variety  is  met  with  in  the  muscles  of  the  lips  in  different  subjects, 
that  it  is  not  surprising  that  anatomists  differ  in  their  accounts.  In 
some  subjects,  portions  of  these  muscles  are  wanting ;  in  some,  it  is 
scarcely  possible  to  distinguish  them,  by  reason  of  the  paleness  and 
thinness  of  their  fibres :  in  others,  there  are  particular  fascicuh,  which 
are  not  generally  to  be  found.     About  fifteen  years  ago  I  dissected  an 
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old  female  subject,  in  which  1  observed  an  extipordinary  number  of 
peculiarities.  The  muscles  of  the  Ups  are  usually  divided  into  common 
and  proper.  The  common  muscles  are  those  which  end  at  the  angles 
or  commissures  of  the  two  lips,  while  the  proper  are  attached  to  either 
the  upper  or  under  hp  only.  The  common  muscles  are  the  semi-orbi- 
culares,  the  suprarsemi-orbiculareSy  the  buccinators,  and  the  zygomatici 
majores.  The  proper  muscles  of  the  upper  hp  are  the  zygomatici 
minores,  the  canini,  the  indsorii  laterales  and  the  incisorii  medu.  The 
proper  muscles  of  the  under  hp  are  the  triangulares,  the  triangularium 
ooUaterales,  the  quadratus,  the  indsorii  inferiores,  and  the  cutanei." 
(Exp.  Anat.f  TraiU  de  la  Teste,  n.  542 — 551.)  Concerning  all  which 
see  Winslow  himself  for  further  information. 

'*  The  palate  is  the  arched  chamber  or  cavity  of  the  mouth.  This 
arch  is  partly  hard  and  fixed,  partly  soft  and  moveable.  The  sohd 
portion  is  bounded  by  the  teeth,  and  formed  by  the  two  maxillary  and 
the  two  palate  bones.  The  soft  and  moveable  portion  Ues  behind  the 
other,  inclining  backwards,  like  a  veil  fixed  to  the  edge  of  the  palate 
bones :  being  formed  partly  by  the  common  membrane  of  the  whole 
arch,  and  partly  by  muscular  fasdcuU.  The  membrane  which  lines  the 
cavity  throughout,  is  like  that  which  lines  the  great  cavity  of  the 
pharynx.  It  is  thickly  set  with  minute  glands,  the  orifices  of  which 
are  not  so  discernible  as  in  the  pharynx  and  especially  in  its  rugae. 
This  membrane,  together  with  that  of  the  posterior  nares,  forms  by  an 
uninterrupted  expansion,  the  anterior  and  posterior  surface  of  the  soft 
portion  or  septum  palati,  so  that  the  fleshy  tissue  of  this  portion 
hes  in  the  dupUcature  of  a  glandular  membrane,  excepting  which  it  is 
made  up  of  muscles."  (Exp.  Anat.,  TraiU  de  la  Teste,  n.  486-7-8.) 
We  shall  speak  of  these  muscles  when  we  come  to  treat  of  the  nares, 
the  uvula,  and  the  larynx. 

"The  sahvary  glands  are  the  parotid,  the  maxillary,  the  sub- 
lingual,  the  molar,  the  buccal,  the  labial  and  the  lingual  glands,  the 
amygdalee,  the  palatine,  the  uvular,  the  arytsenoid  and  the  thyroid 
glands.  The  parotids  are  two  whidsh  glands,  irregularly  oblong  and 
protuberant,  situated  on  each  side,  between  the  external  ear  and  the 
posterior  ramus  of  the  lower  jaw,  and  lying  on  the  neighboring  part  of 
the  masseter  muscle.  The  superior  portion  of  the  gland  lies  on  the 
cartilaginous  meatus  of  the  ear,  and  touches  the  zygomatic  arch  of  the 
temporal  bone.  From  its  anterior-superior  portion  a  white  membranous 
canal  is  produced,  by  the  union  of  a  number  of  tubuli,  resembUng  so 
many  roots.  This  canal  runs  obhquely  forward  on  the  outside  of  the 
masseter,  and  then  perforates  the  buccinator  from  without  inward,  op- 
posite to  the  interstice  between  the  second  and  third  molar  teeth.     It  is 
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about  a  line  in  diameter,  and  in  some  subjects  is  partly  co^sered  by  small 
glandular  bodies,  united  with  it  in  different  quantities.  The  arteria  and 
▼ena  angularis  run  up  over  this  duet ;  and  the  portio  dura  of  the  au- 
ditoiy  nerve  passes  through  the  gland  itself,  which  also  receives  filaments 
from  the  second  vertebral  pair.  The  maxillary  glands  are  smaller  and 
rounder  than  the  parotids,  and  are  situated  each  at  the  inside  of  the 
angle  of  the  lower  jaw,  near  the  inferior  pterygoid  muscle.  From  the 
inside  or  that  which  is  turned  towards  the  musculus  hyo-glossus,  each 
of  them  sends  out  a  duct  in  the  same  manner/as  the  parotids,  but  their 
duct  is  smaller  and  longer  than  Steno*s  duct.  It  advances  on  the  side 
of  the  genio-glossus,  along  the  inside,  and  towards  the  upper  edge  of 
the  sublingual  gland,  to  the  margin  of  the  frsenum,  where  it  terminates 
by  a  small  orifice  in  the  form  of  a  papilla.  The  two  ducts  sometimes 
open  by  two  distmct  orifices,  sometimes  by  only  one.  The  subUngual 
glands  are  likewise  two  in  number,  of  the  same  kind  as  the  former, 
only  smaller,  more  oblong,  and  flatted  like  a  blanched  almond.  They 
are  situated  tmder  the  anterior  portion  of  the  tongue,  one  on  each  side, 
near  the  lower  jaw,  on  the  lateral  portions  of  the  mylo-hyoidei,  which 
sustain  them.  One  extremity  of  each  gland  is  turned  backward,  the 
other  forward.  The  glands  are  covered  on  the  upper  side  with  a  veiy 
thin  membrane,  which  is  a  continuation  of  the  membrane  that  covers 
the  under  side  of  the  tongue.  They  send  out  laterally  a  number  of 
small  short  ducts,  which  open  near  the  gums  by  an  equal  number  of 
orifices,  all  in  a  row,  at  a  small  dbtance  from  the  franum,  and  a  little 
more  backward.  The  genio-glossi  he  between  the  two  sublingual  glands, 
and  also  between  the  two  maxillary  ducts.  The  molar  glands  are  two 
glands  nearly  of  the  same  kind  as  those  just  described,  situated,  on 
each  side,  between  the  masscter  and  buccinator  muscles ;  they  send  out 
small  ducts  that  perforate  the  buccinator,  and  open  into  the  mouth, 
nearly  opposite  the  last  molar  teeth."  The  buccal,  labial  and  lingual 
glands.  "  The  inside  of  the  cheeks,  near  the  mouth,  is  full  of  small 
glandular  bodies,  called  glandulae  buccales,  which  open  by  little  orifices 
on  the  inner  membrane  of  the  mouth.  The  membrane  which  covers 
the  inside  of  the  lips  is  likewise  covered  by  the  labial  glands.  Those  of 
the  foramen  coecum  of  the  tongue  are  called  the  lingual  glands.  The 
palatini  and  uvular  glands  are  found  on  the  roof  and  septum  of  the 
palate.  The  arytsenoid  glands  were  described  with  the  larynx.  We 
may  likewise  reckon  among  the  salivary  ^ands  those  of  the  top  of  the 
pharynx,  and  of  the  pituitary  membrane  and  nasal  sinuses.  The 
amygdalae  are  two  glandular  bodies  of  a  reddish  color,  occupying  the 
interstices  between  the  lateral  arches  of  the  septum  palati,  one  on  each 
side  of  the  base  of  the  tongue.     Their  uneven  and  perforated  surface 
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gives  them  the  appearance  of  an  almond  shell ;  being  full  of  holes  big 
enough  to  admit  the  head  of  a  large  pin.  These  holes,  which  resemble 
a  sieve  or  network,  are  continued  to  an  irregular  sinus  or  cavity  within 
the  gland,  filled  commonly  with  a  viscid  fluid,  which  as  it  gathers,  is 
discharged  through  these  holes  into  the  throat.  To  see  the  structure  of 
the  amygdalae,  they  must  be  examined  in  dear  water."  (ibid.  n.  575 
— 587.)  Lymphatic  glands.  ''  Near  the  parotid,  towards  the  mastoid 
apophysis,  there  is  a  small  gland  of  another  kind,  differing  from  the 
former  in  figure,  color,  excretory  duct,  and  secretion.  It  is  round, 
even,  and  without  projections :  and  it  is  the  uppermost  of  a  number  of 
glands  of  the  same  kind,  which  lie  partly  below  the  interstice  between 
the  parotid  and  maxillary  glands,  and  at  different  distances  along  the 
jugular  vein,  all  the  way  down  the  neck.  Among  these  glands,  and 
upon  this  vein,  we  observe  a  great  number  of  transparent  vessels,  with 
valvular  divisions:  the  fluid  they  contain  is  clear,  somewhat  muci- 
laginous, and  is  called  lymph.  The  vesseb  are  Ukewise  termed  lym- 
phatic vessels,  and  the  glands,  lymphatic  glands.  These  glands  are 
not  all  equally  large  or  round.  The  lymphatic  vessels  pass  out  by  one 
extremity  from  one  gland,  and  by  the  other  extremity,  enter  some 
neighboring  gland.  This  kind  of  glands  accompany  both  the  parotid 
and  the  maxillary  glands."  (Bxp.  Anat.,  Traits  de  la  Teste,  n.  591-2-3.) 
Respecting  these  glands,  see  also  Traits  de  la  Teste,  n.  591 — 600. 

57.  SwAMMERDAM.  Of  the  mouth  and  fauces  of  the  pediculus, 
or  louse.  It  appears  frt)m  the  figure,  that  immediately  behind  the 
sucker  there  is  a  cavity,  lying  in  front  of,  and  continuous  with,  the 
cesophagus ;  into  this  cavity  the  animalcule  has  the  power  of  transmit- 
ting the  blood  drawn  by  the  sucker.  This  part  is  the  blind  case  or 
pouch  of  the  sucker,  which  Hes  concealed  in  it.  When  the  sucker  is 
extended,  retracted,  or  bent,  all  these  parts  cooperate.  (See  Bib,  Nat,, 
p.  74.,  tab.  ii.,  fig.  3,  4,  5.) 

The  covered  snail,  besides  having  teeth  and  gums,  has  also  a 
hiatulus,  at  the  posterior  inferior  part  of  which,  in  the  palate,  are  two 
minute,  narrow  openings,  through  which  the  saliva  is  conveyed  into 
the  mouth  by  the  salivary  ducts.  (See  Bib,  Nat,,  p.  108.,  tab.  v., 
fig.  1.,  c.  d. 

"  In  the  worm  fit)m  which  the  musca  asilus  or  gad-fly  is  produced, 
there  are  two  blind  canals,  of  a  membranous,  transparent  substance,  seated 
in  the  thorax,  where  they  make  a  great  many  windings  and  turnings. 
In  color  they  resemble  fr^sh  curds.  They  unite  at  last  so  as  to  form 
only  one  vessel,  which  terminates  at  the  mouth.  Near  their  termination 
there  are  two  small  particles,  which  very  much  resemble  Httle  muscles. 
The  same  particles  appear  even  in  the  nymph  of  the  worm,  and  afterwards 
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in  the  fly,  in  which  they  stretch  out  straight,  and  after  passing  through 
the  thorax,  they  terminate  in  the  abdomen."  (Bib,  Nat.,  p.  661-2., 
tab.  xxxix.,  fig.  7.) 

**  In  the  mite,  on  the  side  of  the  gullet,  there  is  a  delicate  tube  (or 
salivary  duct)  which  runs  towards  the  fauces.  In  the  breast  it  divides 
into  two  small  channels,  each  of  which  widens  into  an  oblong  globular 
bladder,  and  then  becomes  again  contracted  into  a  narrow  tube,  which 
once  again  assumes  the  form  of  a  bladder,  beautifully  adorned  with  a 
great  number  of  pulmonary  tubes  running  over  its  whole  surface ;  some 
particles  of  fat,  very  regularly  placed,  surround  one  side  of  these  glan- 
dular vessels ;  and  underneath  are  extended  into  a  kind  of  oblong  ap- 
pendages. I  have  reason  to  think  that  these  parts  perform  the  office 
of  salivary  glands  and  ducts."  (Bib,  Nat.,  p.  704.,  tab.  xliii.,  fig.  5.) 

Of  the  salivary  glands  and  ducts  in  the  cuttle-fish ;  '*  The  two  ducts 
unite  into  a  single  canal,  and  the  glands  are  of  the  conglobate  kind." 
(Bid.  Nat.,  p.  883,  884,  tab.  1.,  fig.  4,  5,  6,  7.) 

58.  The  reader  may  consult  other  authors  for  himself,  particularly 
Boerhaave,  on  eating,  Inst,  Med.  n.  58 — 64.  Winslow,  on  the  muscles 
of  the  lips,  the  lower  jaw,  and  the  septum  palati,  Exp,  Anat.,  TraitS 
des  Muscles,  n.  1220 — 1235;  and  on  the  jaws,  Trait6  des  os  sees,  n. 
272 — 286.  Palfin,  Anat.,  part  ii.,  chap.  x.  xi.  xii.,  pi.  xxvii.,  fig.  1,  2. 
(Paris,  1726.)  Drake,  Anthrop,  tab.  xviii.  fig.  1,  2.  Respecting  the 
muscles  of  these  parts,  see  Vesalius,  Cantius,  Cheselden,  Browne,  San- 
torinus,  Yerheyen;  and  particularly  Cowper,  who  has  given  various 
drawings  of  these  muscles  :  also  Eustachius,  Tabid.  Anat.,  tab.  xi.  xiii. 
xiv.  XV.,  and  above  all,  tab.  xviii.,  (where  he  has  expressed  the  several 
muscles  of  the  face,  the  Ups,  and  the  mouth,  as  accurately  as  any  of 
the  later  anatomists,)  and  fig.  5,  k.,  shewing  the  gland  at  the  side  of 
the  chin.  Respecting  the  glands,  consult  their  various  discoverers ;  as 
Hebter,  Comp,  Anat,,  tab.  vii.,  fig.  33 ;  tab.  viii.,  fig.  36,  37,  38.  Nuck, 
Adenog.  Cur,,  fig.  9,  10,  11,  12,  14.  Wharton,  Steno,  Bartholin;  also 
Munnicks,  who  alleges  that  he  found  a  new  salivary  gland,  whose  duct 
perforated  the  gums  near  the  first  molar  tooth.  Respecting  the  mem- 
brane of  the  gums,  see  Ruysch,  Thes,  Anat.  vii.,  n.  41,  not. ;  also  p. 
20,  and  tab.  ii.,  fig.  5.,  shewing  the  Ups  and  part  of  the  cheeks,  with 
their  epithelia,  nervous  or  villous  papillse,  skin,  fat,  &c. 
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59.  A  CONTINUOUS  passage  extends  from  the  median  fissure 
of  the  lips  all  the  way  to  the  intestines ;  first  into  the  mouth 
and  the  fauces ;  next  into  the  pharynx  and  the  oesophagus ;  next 
into  the  stomach ;  and  thence  into  the  small  and  the  large  in- 
testines. This  long  and  tortuous  passage  is  partitioned  and 
secured  by  seven  doors  and  locks.  The  lips  close  the  first  space, 
or  the  small  cavity  in  front  of  the  mouth.  The  bony  ridge  of 
the  teeth  environs  the  second^  or  the  fauces,  which  is  a  larger 
and  deeper  cavity  than  the  first.  The  pharjmx  guards  the  third, 
or  the  oesophagus,  which  is  an  intermediate  passage.  The  cardiac 
orifice  guards  the  stomach,  or  the  true  swallow :  the  pylorus,  the 
small  intestines  continuous  with  the  stomach :  the  valvula  coli, 
the  large  intestines  which  succeed  them.  The  sacrum  and  the 
OS  coccygis  are  placed  at  the  end,  which  closes  the  outlet.  Each 
door  is  locked  by  a  muscular  sphincter  (a).  At  the  first  the  lips 
stand  sentinel.  When  separated,  they  disclose  a  confined  pas- 
sage, or  narrow  court,  which  resembles  the  trench  before  a 
fortification,  that  is,  before  the  arched  barrier  of  the  teeth. 
This  again,  when  opened,  leads  into  the  fauces  or  palate,  a 
vaulted  chamber  constructed  of  bones  and  membranes  (&).    This 


(a)  Excepting  the  second,  which  is  closed  by  the  teeth ;  but  this  is 
not  properly  a  door,  but  a  kind  of  bony  fence,  formed  of  the  teeth  and 
gums ;  and  thus  constituting  a  barrier  between  the  first  and  second  divi- 
sions of  the  mouth,  which  form  as  it  were  one  cavity.  The  small  ante- 
rior compartment  may  be  compared  to  a  foss  surrounding  a  rampart,  as 
we  shall  explain  presently. 

(b)  Namely,  of  the  teeth,  the  two  maxillse,  and  the  ossa  palati ; 
which  arc   covered  with  periosteum,   and  with  vascular  and  nervous 
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is  the  first  pouch;  as  it  were  the  cupbearer,  the  market  and 
repository  of  the  food,  whence  the  succeeding  cavities  draw  their 
stores.  But  the  use  of  all  these  parts  shows  the  reason  of  their 
construction. 

60.  The  lips,  like  two  chained  janitors,*  guard,  unlock  and 
open  the  outer  gate ;  that  is,  the  common  mouth  of  all  the  doors; 
whereby  they  afford  a  passage  into  the  contiguous  fauces  and 
into  the  palate.  Thus  they  anticipate  and  commence  the  offices 
of  the  tongue,  and  anon  conspire  therewith ;  namely,  in  suck- 
ing, in  sipping,  in  drinking,  in  eating,  in  speaking,  and  in  sing- 
ing :  also  in  feeling,  (for  they  apprize  the  tongue,  by  their  sense 
of  touch,  of  what  is  proper  to  be  taken  and  tasted)  {c) :  likewise 
in  the  other  or  derivative  offices  (rf).  The  lips,  moreover,  con- 
fer upon  the  face  the  power  of  imaging,  in  its  looks,  the  affec- 
tions of  the  cerebrum. 

61.  The  fauces  and  the  palate  are  hollow  chambers,  and 
resemble  a  dress,  case  or  form  modelled  exactly  to  the  tongue  : 
consequently,  they  are  the  actual  and  instrumental  causes  of 
which  the  tongue  is  the  efficient  principal  cause.  Now  as  the 
instrumental  cause  is  constantly  adjoined  to  the  principal  cause, 
to  assist  and  minister  to  it,  so  the  palate(e)  is  adjoined  to  the 
tongue  (/)  in  all  the  offices  which  it  is  about  to  perform ;  as  when 
it  is  about  to  suck,  to  drink,  to  eat,  or  to  speak ;  and  even  when 
it  is  about  to  taste  the  essences  and  dainties  of  the  food.  More- 
membranes:  and  the  palate,  with  a  glandular  congeries  besides,  and 
about  the  septum,  with  many  muscular  fibres. 

(c)  For  instance,  when  any  thing  rough,  prickly,  styptic,  or  caustic, 
&€.,  is  presented,  the  lips  instantly  perceive  it,  provide  against  it,  and 
warn  the  tongue  not  to  receive  it :  this  is  the  object  of  their  exquisite 
sense  of  touch. 

(d)  Respecting  the  derivative  offices  of  the  tongue,  see  n.  37. 

(e)  The  term  palate  is  here  used  in  a  wide  sense,  for  the  whole  of 
the  cavity  between  the  teeth  and  the  pharynx. 

{/)  The  tongue  is  the  principal  part  in  this  cavity :  all  the  other 
parts  are  its  instruments.  An  active,  in  order  to  be  efficient,  must 
always  have  a  passive  conjoined  with  it ;  consequently,  the  two,  taken 
together,  produce  the  effect. 

*  This  appears  to  be  an  aDosion  to  a  custom  of  the  Romans,  of  duuning  the 
slares  stationed  at  their  doors :  such  slares  were  styled,  Caienaii  Jamtorta. — TV. 
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ovcr^  the  &uce8  are  oncillaiy  to  the  tongue^  in  transmitting  and 
supplying  the  salivse  which  perpetuate  its  activity ;  and  in  ab- 
sorbing the  seethed^  extracted  and  ensalivated  juices^  spirits  and 
tinctures ;  in  the  same  manner  as  the  tongue  itself  absorbs  them. 

62.  But  inasmuch  as  the  tongue  is  active,  and  moveable 
upwards,  downwards,  and  to  the  right  and  the  left,  in  its  deep 
cavity,  therefore  the  form  modelled  to  it  and  wrought  upon  it — 
that  is  to  say,  the  palate  and  the  mouth — ^must  necessarily  be 
firamed  with  particular  reference  to  its  activity ;  in  a  word,  tliis 
form  must  be  similarly  moveable.  To  accomplish  this  end,  the 
lower  jaw  is  detached  from  the  upper,  and  furnished  with  joints, 
ligaments  and  muscles;  so  that  it  may  serve  and  adapt  itself  to 
trtongue,  by  imitating  and  foUowing  its  movements 

63.  As  the  principal  and  the  instrumental  cause,  or  the  active 
and  its  passive,  act  ultimately  as  one,  or  amount  to  one  {g) ;  so  the 
tongue,  the  fauces,  and  the  palate  perform  all  things  together ; 
and  at  last  constantly  advance  the  ingesta  into  the  pharynx  and 
oesophagus,,  that  is,  forwards ;  and  the  sonorous  egesta  of  the 
trachea  and  the  larynx  to  the  door  of  the  lips,  that  is,  back- 
wards :  wherefore  the  palate  itself,  or  the  inner  gorge,  is  pro- 
vided with  folded  coats,  pendulous  membranes,  septa  and  co- 
lumns, and  also  with  muscular  fibres,  and  connected  to  all  these 
parts.  These  are  the  general  uses  of  the  palate,  the  jaw,  and 
the  Ups. 

64.  In  order  that  the  lips  (as  mentioned  above)  may  unlock 
and  open  the  outer  gate,  afford  a  passage,  and  lastly  conspire  with 
the  tongue  and  the  fauces  {h),  they  require  to  be  suppUed  largely 
with  muscles,  and  to  have  the  power  of  opening  and  folding 
their  fissure  into  a  mouth  or  orifice  of  any  shape  they  please. 
Hence  the  numerous  muscles  composing  the  Ups  and  epithelia, 
and  the  numerous  muscles  lying  against  them,  and  passing  in 
all  directions  into  the  circle  of  the  orifice.  The  prolabia  are 
formed  by  the  orbicularis,  which  when  carefully  examined  is 
seen  to  consist  of  two  muscles,  with  their  fibres  decussating 

(g)  According  to  a  common  rule  in  physical  and  philosophical  mat- 
ters, and  which  nature  attests  universally  by  actual  efifects. 

(A)  We  recur  to  what  we  said  before  respecting  the  lips  (n.  60), 
with  a  view  of  explaining  it  here  in  detail. 
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at  the  angles  of  the  mouthy  and  which  thus  alter  its  circum- 
ference variously  in  shape  and  size  (t).  Several  muscles  pass  into 
the  circle  formed  by  the  orbicularis ;  on  both  sides^  but  within, 
there  are  the  buccinators,  which,  besides  their  other  actions, 
may  also  draw  the  comers  of  the  mouth  apart  {k) :  descending 
almost  perpendicularly,  there  are  the  four  elevators,  the  two 
common  and  the  two  proper  muscles  of  the  upper  lip ;  and  as- 
cending there  are  the  depressors,  the  common  and  the  proper 
muscles  of  the  lower  Up.  The  former  draw  and  revolve  the  orbi- 
cular orifice  of  the  mouth  towards  the  septum  and  alse  nasi ;  the 
latter,  towards  the  chin  (I).  The  muscles  which  enter  at  more 
acute  angles,  are  the  zygomatici  majores  and  minores  :  and  next 
to  these,  the  canini,  the  risores,  the  incisivi,  and  many  others 
not  yet  clearly  made  out,  which  when  they  act  jointly  beautify 
the  natural  arch  of  the  mouth,  and  when  they  act  separately, 
frightfully  distort  it.  By  these  means  the  aperture  of  the  mouth 
is  folded  into  all  the  curves,  gyres  and  flexures  that  the  compass 
can  describe — ^into  all  that  the  tongue  desires  and  use  demands  : 
and  by  these  powers,  (for  the  moving  fibres  are  so  many  powers 

(t)  The  orbiculares,  which  constitute  the  orifice  of  the  mouth,  are 
delineated  by  Eustachius  and  others  as  uniformly  circumflex :  but  ac- 
cording to  Cowper,  the  fibres  of  the  upper  lip  have  a  diflerent  direction 
to  those  of  the  lower.  Winslow,  from  his  own  observations,  divides 
these  muscles  into  semi-orbiculares,  and  supra-semi-orbiculares ;  because 
at  the  comers  of  the  mouth,  where  the  muscles  join,  the  fibres  of  the 
upper  lip  decussate  with  those  of  the  lower ;  and  because,  in  the  upper 
lip,  the  fibres  are  separated  into  two  portions  by  a  small  interstice. 

(k)  The  buccinators,  placed  transversely  between  the  posterior  parts 
of  the  maxillae,  form  a  portion  of  the  cheeks,  and  when  retracted 
towards  the  ears,  they  draw  the  comers  of  the  mouth  apart :  but  as 
they  are  subject  to  the  masseter  and  the  zygomatic  muscles,  they  are, 
therefore,  said  to  exert  their  action  on  the  mouth  only  when  the  person 
is  eating  or  blowing  some  instrument :  yet  from  the  connexion  of  their 
fibres,  it  seems  impossible  to  deny  their  action  on  their  lips. 

(I)  Cowper  has  delineated  all  these  muscles ;  he  points  out,  that  the 
proper  elevators  of  the  upper  lip  are  the  same  as  the  retractores  nasi ; 
which  latter,  together  with  the  two  depressors  of  the  lower  lip,  arc  also 
distinctly  shewn  by  Eustachius.  With  regard  to  the  quadratus,  it  sub- 
tends the  whole  of  the  inferior  part  of  the  orbicularis. 
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and  active  forces  embodied^)  the  lips  cooperate  with  wonderful 
facility  in  all  the  offices  of  the  tongue  and  the  palate.  Still 
more  innumerable  varieties  of  configuration  are  produced  in  the 
mouthy  from  the  opening  of  the  buccal  cavity  by  the  muscles  of 
the  lower  jaw :  for  the  labial  orifice  is  widened — ^perpendicularly^ 
laterally^  or  obliquely — ^by  the  mere  action  of  the  jaw,  on  which 
the  chin  and  the  lower  Up  are  situated ;  and  new  circles  or  ori- 
fices are  figured  or  defined,  which  serve  the  oral  muscles  already 
mentioned  as  new  centres,  round  which,  as  diameters,  they 
describe  new  circumferences,  of  ever  varied  forms :  whence  the 
diversities  increase  in  multiplied  ratio.  Were  a  single  variety, 
or  a  single  function  of  the  mouth  to  be  portrayed  in  all  its  de- 
tails, it  would  fill  volimies ;  and  yet  there  are  particulars  besides, 
which,  were  they  to  be  set  forth  with  their  variations,  would 
inevitably  confuse  and  obscure  general  notions,  which  distinctly 
involve  particular  ideas  (m). 

65.  Besides  the  offices  which  the  lips  perform  for  the  tongue 
and  the  fauces,  they  also  confer  upon  the  face  the  power  of  imag- 
inff,  in  its  looks,  the  affections  of  the  cerebrum  (n).  For  in  order 
that  muscles  in  plane  or  convex  surfaces  may  unfold  fi:'eely,  in 
full  and  particular  compliance  to  the  activity  of  their  fibres, 
there  must  be  somewhere  an  elastic  fissure,  or  a  cavity  expan- 
sible into  diversiform  apertures,  whereto  the  muscles  in  the 
plane  are  related,  as  diameters  to  a  moveable  centre.  Thus  the 
muscular  part  of  the  face  derives  its  power  of  motion  and  muta- 
tion, and  its  conformableness  to  the  various  natural  affections, 

(«t)  For  example,  were  we  to  describe  only  the  concurrence  of  the 
lips  with  the  tongue  and  the  month,  in  the  process  of  eating  or  speech, 
or  indeed  in  any  single  part  of  either,  we  should  certainly  have  to  run 
through  all  the  figures  of  geometry,  the  forces  of  mechanics,  and  the 
laws  of  physics ;  while  entering  and  following  the  natural  fluxions  of 
the  organs.  But  the  longer  we  dwell  on  particulars,  the  longer  we  are 
kept  from  that  general  notion  of  all  things,  to  procure  which  must  be 
the  first  object  of  analysis ;  inasmuch  as  it  will  afford  us  the  means  of 
proceeding  distinctly  into  particulars.  This  is  the  reason  why  we  do 
not  enter  further  into  details. 

(n)  We  again  recur  to  our  general  statements  (n.  60),  for  the  pur- 
pose of  considering  them  specifically :  they  constitute  points  whence  we 
may  ])roperly  expatiate  into  particulars. 
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from  the  pliability  of  the  lips  and  the  extenaility  of  the  mouth. 
On  this  account^  all  the  muscles  of  the  tacey  nasal  and  palpebral^ 
temporal,  frontal  and  mental,  are  inserted  in  a  wonderful  man- 
ner into  the  muscles  of  the  Ups  or  mouth  (o) ;  and  thus  are  en- 
abled to  portray  and  represent  all  the  forms  and  features  which 
are  produced  by  the  harmony  or  discordance  of  objects  in  the 
tongue  and  the  other  organs  of  the  senses,  and  by  the  likings 
and  dislikings  consequent  thereon  in  the  cerebrum ;  and  which 
the  cerebrum  instantly  transcribes  into  the  &ce.  Hence  the 
differences  between  anatomists  in  describing  the  muscles  of  the 
lips  {p) ;  for  there  are  as  many  coimtenances  as  there  are  minds; 
as  many  minds  as  there  are  senses  {q) ;  and  as  many  senses  as 
there  are  heads. 

(o)  This  is  very  conspicuous  in  all  the  descriptions  and  delineations 
of  these  muscles ;  and  also  from  the  natural  configurations  of  human 
countenances;  thus,  for  instance,  the  frontal  muscle  descends  in  two 
portions  to  the  eyebrows,  and  blends  with  the  superciliary  and  palpebral 
muscles,  and  by  these  means,  with  the  zygomatid,  canini,  and  risores, 
which  are  the  common  and  proper  muscles  of  the  lips.  On  the  other 
side,  the  same  frontal  muscle  communicates  by  the  temporal  muscle 
with  the  mastoid,  and  by  the  latter  with  these  same  muscles  of  the  lips. 
The  same  holds  true  of  the  buccinator  and  masseter  muscles,  which 
form  the  cheeks.  The  nasal  muscles  are  almost  identified  with  the 
labial  muscles ;  so  also  the  mental  muscles,  with  which  the  digastricus 
communicates ;  and  this,  in  hale  and  young  subjects  by  true  muscular 
fibres,  but  in  old  subjects,  by  worn  out  or  tendinous  fibres ;  and  uni- 
versally, by  ligaments  and  aponeuroses.  In  this  way,  one  muscle  flows 
into  another,  and  all  ultimately  into  the  central  or  labial  muscles.  The 
reader  may  see  these  things  delineated  to  the  life  by  Eustachius,  tab. 
XV.,  fig.  1 ;  and  tab.  xvii.,  fig.  1. 

(p)  All  myologists  differ,  in  both  their  plates,  descriptions,  and 
enumeration  of  the  labial  muscles.  Santorinus  saw  many  more  than 
other  anatomists.  Verheyen  added  a  new  riser  muscle.  Winslow  dis- 
covered several.  "  So  much  variety,"  says  he,  "  is  met  with  in  the 
muscles  of  the  lips  in  different  subjects,  that  it  is  not  surprising  that  ana- 
tomists differ  in  their  accounts.  In  some  subjects,  portions  of  these 
muscles  are  wanting :  in  some  it  is  scarcely  possible  to  distinguish 
them  :  in  others  there  are  particular  fasciculi  which  are  not  generally  to 
be  found.*'  (n.  56.) 

(q)  By  the  senses  generally,  we  mean  all  those  differences  which 
occur  in  both  the  external  and  internal  senses. 
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66.  The  fauces  and  the  palate  (as  indicated  above)  are  cases 
and  forms  modelled  to  the  tongue;  for  they  correspond  to  it 
exactly  in  extent^  sliape  and  size(r) :  they  are  also  united  to  it 
at  the  bottom  by  muscular  fibres,  ligaments  and  membranes ; 
but  above  and  at  the  sides  the  two  are  only  in  contact :  never- 
theless, a  common  and  continuous  membrane  lines  the  convexity 
of  the  one,  and  the  concavity  of  the  other :  and  a  ropy  saliva 
flows  between  them,  and  in  a  manner  tends  to  conglutinate  the 
divided  parts,  and  to  divide  the  united  parts  («).  The  tongue  has 
two  means  of  enlarging  the  interval  between  it  and  the  palate, 
to  give  itself  the  mobility  and  voluble  power  required  by  its 
various  functions :  one,  proper,  by  the  depression  of  its  body 
and  fundus,  by  means  of  the  muscles :  the  other,  common,  by 
the  lower  jaw,  also  by  means  of  the  muscles,  and  by  the  joints 
and  ginglymi  of  the  jaw ;  whereby  its  proper  locomotive  powers 
are,  as  it  were,  multiplied  in  it(/).  For  this  end,  the  lower  jaw 
itself  is  depressed,  elevated  and  rotated  by  its  muscles,  and  the 
tongue,  the  gums,  the  lower  row  of  teeth,  and  the  lower  Up, 
which  are  attached  to  it,  follow  its  motions.  The  depressor 
muscles  of  the  lower  jaw,  are  the  platysma-myoides  and  the  di- 
gastricus,  which  latter  also  exercises  a  shght  rotatory  action  on  the 
jaw.    The  elevators  are  the  temporal  muscles,  and  the  ptery- 

(r)  As  appears  when  the  tongue  is  raised,  and  the  fauces  closed 
upon  it ;  in  which  case  there  is  no  interstice,  except  at  the  most  move- 
able part  of  the  tongue,  in  the  immediate  neighborhood  of  the  gums. 

(«)  Wherever  in  the  organic  body  we  find  parts  divided,  which  are 
intended  to  operate  conjointly, — ^as  the  passive  with  its  active,  or  the 
instrumental  with  its  principal, — some  glutinous  liquid  always  flows 
between  them,  which  were  it  not  discussed  by  the  power  and  activity  of 
the  parts,  would  tend  to  unite  them  together :  as  we  shall  prove  in 
Parts  III.  and  IV.,  when  we  treat  of  the  genital  members.  That  the 
saliva  is  of  a  glutinous  nature,  particularly  what  is  brought  from  the 
palate,  is  sensibly  evident. 

{t)  The  tongue  has  nimiberless  modes  of  rolling,  the  space  in  which 
it  rolls  remaining  the  same ;  these  are  further  multiplied  if  the  space 
itself  be  varied ;  as  is  manifest  from  its  modes  during  eating,  and  also 
during  speaking ;  for  according  to  the  manner  and  degree  in  which  the 
fauces  or  the  mouth  are  opened,  the  sound  varies  in  depth,  nature, 
and  character.  The  variations  which  the  general  motion  imparts  to  its 
particulars,  were  fully  explained  above,  (n.  64.) 
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goidei  intemi  and  extemi,  both  with  fixed  and  strong  origins ; 
namely,  from  the  pectoral  and  deltoid  muscles,  the  mastoid 
process,  the  temporal  bones,  the  pterygoid  process,  and  the 
neighboring  part  of  the  sphenoid  bone;  where,  and  in  their 
course,  they  commimicate  with  all  the  muscles  of  the  face,  the 
mouth  and  the  cheeks,  and  with  all  the  muscles  of  the  chest, 
which  can  in  any  way  assist  the  tongue  in  eating  and  speaking. 
Thus  the  palate  is  a  kind  of  instrument  to  the  tongue ;  and  yet 
the  two  are  so  united,  that  they  perform  a  kind  of  conjugal 
office  for  each  other. 

67.  When  the  tongue  is  about  to  speak  or  to  sing,  it  conspires 
in  a  wonderful  manner  with  the  larynx,  the  palate,  the  velum 
palati,  the  uvula,  the  mouth,  the  gums,  the  cheeks,  and  the 
lips ;  and  indeed,  with  the  whole  face ;  and  with  the  trachea, 
the  lungs,  and  the  whole  chest.  At  one  time  the  tongue  en- 
larges the  aperture  of  the  throat,  at  another  time  contracts  it, 
and  this,  in  every  measure,  form  and  way :  likewise  the  cavity 
inside  the  cheeks :  at  one  time  the  tongue  applies  itself  to  the 
mouth,  the  gums  and  the  teeth,  either  high  up  or  low  down, 
either  slightly  or  closely ;  sometimes  it  only  opens  the  passage, 
and  simply  transmits  the  sounds  formed  in  the  larynx  and  modi- 
fied  in  or  below  the  palate :  at  other  times,  it  contracts  the 
passage,  and  drives  out  the  whole,  or  a  part,  of  the  sound, 
through  the  nares ;  at  another  time  it  compresses  the  lips,  and 
suddenly  opens  them.  Thus  it  articulates  sounds  into  words, 
with  infinite  play  of  variety,  either  singly  or  compositely,  suc- 
cessively or  simultaneously.  The  tongue  has  the  faculty  of 
guiding  the  sounds ;  the  larynx  and  the  neighboring  parts,  of 
modifying  them;  and  the  palate,  the  mouth  and  the  lips,  of 
carrying  them  forwards  (u).  All  these  instruments  or  organs 
suffer  themselves  to  be  naturally  and  spontaneously  influenced 
by  the  innermost  laws  and  principles  of  the  art  of  music — the 

(u)  These  statements  must  be  plain  to  all  who  attend  to  what  passes 
in  themselves.  Wherefore  speaking  does  not  appear  to  be  the  proper 
office  of  the  tongae,  as  we  before  remarked  in  the  chapter  on  the 
tongae.  That  the  tongue  is  only  competent  to  the  office  of  regulating, 
is  clear  from  the  circumstance  of  its  application  to  the  parietes  of  the 
mouth  and  of  the  gums,  and  to  the  teeth  themselves. 
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art  of  combining  sounds  harmoniously  and  varying  them  infi- 
nitely. The  keys  may  produce  everlasting  harmonies  from  these 
principles,  without  ever  exhausting  the  source. 

68.  When  the  tongue  is  about  to  eat,  it  also  conspires  in  a 
wonder/ul  manner  with  the  lips,  the  teeth,  the  gums,  the  fornix 
and  the  palate,  and  with  the  pharynx  and  the  oesophagus ;  in 
fact,  with  the  whole  sphere  of  the  face,  and  with  the  whole 
region  of  the  chest  and  the  abdomen.  It  seems  as  if  the  tongue, 
by  its  fibres,  demanded  homage  of  the  fibres  of  other  parts, 
near  and  distant,  as  its  servants.  The  lips  first  give  presenti- 
ment by  touch  of  what  is  about  to  be  taken  into  the  mouth, 
which,  if  innocuous,  they  seize  eagerly,  and  submit  to  the  teeth, 
— ^to  the  incisor,  the  canine,  and  the  molar  teeth,  and  the 
dentes  sapientise,  in  succession.  Then  the  tongue  sallies  forth 
and  collects  the  scattered  morsels,  and,  assisted  by  the  cheeks, 
subjects  and  applies  them  again  and  again  to  the  dental  mill : 
it  takes  up  the  parts  that  are  well  ground,  on  its  point  and 
edges ;  gathers  them  from  every  hole  and  comer,  and  throws 
them  on  its  dorsum :  at  the  same  time  it  soaks  them  with  saliva, 
then  works  and  agitates  them,  compresses  them  against  the 
parietes  of  the  throat,  dashes  them  together,  perhaps  bruises  the 
finest  of  them  with  its  own  cartilaginous  denticles  {r),  by  strik- 
ing them  together  expresses  their  products  into  the  cavity  of  the 
throat,  then  absorbs  them,  and  lastly  urges  the  refuse  back- 
wards to  the  root  of  the  organ,  (to  be  more  thoroughly  broken 
up  in  the  stomach,)  sheathes  it  with  the  thick  mucus  of  the 
palate;  and  finally  rolls  it  into  the  oesophagus.  Thus  every 
thing  in  the  tongue,  and  in  the  lips,  the  cheeks,  and  the  fauces, 
cooperates  and  conspires  from  its  inmost  grounds :  one  fibre 
rouses  another,  one  gland  another,  and  one  muscle  another,  in 
order  and  series,  beginning  from  the  tongue,  and  extending 
through  the  height  and  depth  of  the  body.     All  parts  sally  forth 

(x)  See  what  we  deduced  and  concluded  above,  from  the  observa- 
tions of  Malpighi  and  Swammerdam,  respecting  the  peculiar  denticles 
and  claws  of  the  tongne  (n.  34,  and  n.  49,  Schol.  yy)  ;  namely,  that  the 
denticles  themselves,  not  only  reduce,  but  also  grind,  the  minuter  parts 
of  the  food ;  and  that  the  subjacent  glands  absorb  them  in  the  same 
manner  as  the  tongue  itself  does  on  a  large  scale. 
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with  the  tongue  to  the  prey.  It  would  take  ages  to  follow  what 
the  tongue  executes  in  a  moment.  The  sense  of  taste,  produced 
by  the  quaUtv  of  the  food,  by  the  appetence  of  the  blood  and 
the  spirits,  and  by  the  soul's  love  of  living  in  a  healthy  body,  is 
what  sets  the  whole  machine  in  motion.  The  tongue  has  two 
senses,  touch  and  taste:  touch  is  the  sensation  of  parts;  but  taste, 
of  parts  of  parts.  Its  organic  papills,  which  are  the  ultimate 
forms  of  the  nervous  fibres,  convey  these  senses,  almost  instan- 
taneously, through  their  parent  fibres  to  the  cerebrum,  and  as 
rapidly  through  the  same  to  the  muscular  fibres  and  the  muscles ; 
which  thus  stimulated  on  both  sides,  rush  into  their  natural  and 
habitual  actions ;  which  are  exactly  correspondent  to  the  modes 
of  the  senses  (^). 

69.  But  when  the  tongue  is  about  to  drink,  the  palate  par- 
ticularly assists  and  conspires.  The  Ups  first  draw  in  the  fluid 
by  their  aperture ;  the  tongue  takes  it  up  on  its  apex  and  edges, 
pours  it  in  on  its  dorsum,  and  rolls  it  gently  into  the  goi^  of 
the  palate ;  it  then  raises  and  wreathes  up  its  base  fix>m  the  root, 
close  under  the  folds  of  the  palate :  the  palate  also  unfolds,  and 
lets  down  the  sha^y  velum  from  above ;  and  in  this  way  the 
two  secure  the  passage  against  the  return  of  the  fluid ;  which, 
thus  destitute  alike  of  gravity  and  levity,  glides  along  the  smooth 
surface  of  the  oesophagus  into  the  stomach.  Two  singular  powers 
of  the  tongue  and  the  palate  unite  in  the  act  of  drinking. — 
Firstly,  of  arresting  the  fluid  at  any  part  of  the  cavity  of  the 
throat,  and  of  pushing  it  onwards  from  point  to  point,  either  by 
sips  or  in  streams :  this  power  is  owing  to  the  tortiUty  of  the 
tongue,  and  to  the  flexibility  of  the  membrana  and  velum  palati. 
— Secondly,  of  exercising  a  kind  of  suction  or  attraction,  at 
will,  on  any  particular  isolated  spaces  (r).     The  tongue  and  the 

# 

(y)  I  briefly  touched  on  this  matter  also,  in  the  chapter  on  the 
tongue,  see  n.  46 ;  but  I  do  not  think  it  advisable  thus  early  to  expa- 
tiate further  into  its  details,  since  an  ample  opportunity  will  be  aflbrded 
in  my  analysis  of  the  organs  of  the  senses,  and  in  my  psychology, 
where  all  these  things  will  be  explained. 

(r)  This  is  wonderfully  effected  by  the  tongue,  in  conjunction  with 
the  palate ;  for  wherever  the  tongae  applies  itself,  whether  to  the  lips, 
or  by  folding  backward  to  the  little  fossa  in  front  of  the  teeth,  or  to  the 
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palate  imbibed  these  powers  with  the  mother's  milk,  and  mo- 
mently exercise  them  so  easily,  that  we  ourselves  are  not  aware 
of  their  very  existence.  The  consequence  is,  that  liquids  and 
even  solids  descend  from  the  commencement  of  the  mouth  (I  do 
not  say  firom  the  lips)  {a)  into  the  gullet,  as  easily,  as  if  they 
were  absolutely  destitute  of  gravity  and  levity;  and  as  if,  in 
eyeiy  position,  the  Ups  were  upward  with  respect  to  them,  and 
the  gullet  downward ;  for  every  point  of  the  tongue  and  every 
point  of  the  mouth,  acts  thither  by  the  two  powers  already  men- 
tioned ;  thus  every  point  of  the  fluid  is  actuated  thither  by  a 
kind  of  centripetency.  Hence  draughts  of  liquid  ascend  as 
easily  as  they  descend ;  which  we  see  exemplified  in  jugglers, 
who  will  drain  bowls  while  standing  on  their  heads ;  and  in  long- 
necked  birds,  as  the  goose,  the  swan,  the  crane,  &c. ;  and  in 
quadrupeds,  which  lap,  eat  and  drink,  with  their  heads  hanging 
down :  more  plainly  still  in  those  insects  which  suck  their  food 
through  extensile,  flexible  and  retractile  suckers,  and  carry  it 
thereby  into  their  gullets  and  stomachs  (&).  Indeed,  this  me- 
chanism of  the  throat  seems  designed  to  prevent  liquid  from 
acting  at  all  of  its  own  gravity ;  as  is  clear  from  the  fact,  that 
when  water  is  poured  into  the  mouth  of  a  person  lying  on  his 
back,  it  instantly  regurgitates  from  the  phaiynx :  evidently,  in 
order  that  no  intrusion  may  take  place,  and  that  nothing  may 
be  carried  in  without  the  tongue  previously  feeling  and  willing  it. 

gums,  or  to  the  prominent  ridge  under  the  molar  teeth,  or  to  the  teeth 
themselves,  or  to  any  of  the  uneven  portions  of  the  mouth  above  the 
molar  teeth,  or  at  their  sides ;  in  a  word,  wherever  it  will,  it  has  the 
power  of  exercising  a  tractile  or  drawing  action ;  and  this  it  accom- 
plishes momently  with  such  nimbleness  and  ease,  at  the  time  that  it 
is  chewing  and  kneading  the  food,  attracting  and  drawing  forth  the 
saliva  from  the  little  ducts,  and  irrigating  and  moistening  the  food 
therewith,  that  the  action  cannot  be  perceived  without  the  closest  atten- 
tion. Verily,  before  operations  of  this  nature,  human  art  may  stand 
still  in  mute  astonishment. 

(a)  For  the  tongue  first  assists  the  fluids  to  gain  the  inner  side  of 
the  teeth,  either  by  sipping,  as  in  brutes,  or  else  by  pouring  them  in 
all  the  way,  as  in  man. 

(5)  See  Swammerdam,  on  the  louse,  n.  57,  above ;  and  also  consult 
him  on  bees,  flies,  and  other  insects  with  suckers. 
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70.  The  tongue  is  also  the  principal  agent  in  drawing  the 
saliva  from  the  glands,  as  from  the  parotid,  the  maxillary,  the 
•sublingual,  the  molar  and  the  orbital  glands;  perhaps  also  from 
the  mental  (c),  and  from  the  innumerable  palatine  glands ;  from 
which  the  sallies  of  the  tongue  bring  down  copious  showers  of 
saliva.  For  the  ducts,  orifices  and  lips  of  these  glands  project 
and  open  into  the  cavity  of  the  mouth ;  and  the  tongue  is  con- 
stantly touching,  grazing  and  irritating  them  with  its  apex  and 
edges ;  and  subjecting  them  to  its  peculiar  suction  or  syringic 
action.  These  titillations  and  irritations  in  the  extremities,  in- 
stantly creep  up  the  ducts  to  their  sources,  the  glands,  and  exact 
a  tribute ;  almost  in  the  same  way  as  blisters,  &c.,  applied  to 
the  pores  of  the  skin,  extract  the  juices  frt)m  its  tubuli.  The 
deUcate  membranes,  fibres  and  glandular  granules  of  the  ducts, 
directly  propagate  these  impressions  and  vibrations  to  their 
sources :  and  for  this  reason,  these  ducts  traverse  the  gums  and 
the  continuous  membranes — ^parts  of  such  exquisite  sensibility 
and  extreme  irritabihty  (d).  But  this  mode  of  drawing  out  the 
saliva  is  the  particular  mode  of  the  tongue;  there  is  also  a 
general  mode.  For  these  glands  and  their  emissaiy  ducts  graze, 
touch  and  even  perforate  the  muscles  of  the  tongue,  the  os 
hyoides  and  the  lower  jaw  in  many  places.     Such  is  the  case 

(c)  Eustachius  also  delineates  one  gland  under  the  chin,  (tab.  xviii., 
fig.  5,  k,)  which  is  4hus  alluded  to  by  Lancisi :  '*  We  think  it  worthy  of 
observation,  that  our  author  demonstrated  a  gland  at  the  sides  of  the 
chin." 

(<f)  Every  one  is  aware  that  the  gums  are  sensitive,  from  the  tooth- 
ache and  other  phenomena :  for  the  membrane  of  the  gums  is  closely 
connected  to  the  periosteum  itself.  "  The  gums,"  says  Winslow,  "  are 
of  a  singular  structure,  very  compact  and  elastic.  It  is  not  connected 
to  the  bones  of  the  jaws  immediately,  but  by  the  intervention  of  the 
periosteum,  with  which  it  is  perfectly  united ;  and  it  is  covered  with  a 
membrane  which  seems  to  be  continuous  with  the  thin  membrane  which 
goes  to  the  tongue."  (n.  56.)  This  membrane,  and  the  continuation 
of  it  under  the  tongue,  are  perforated  by  the  salivary  ducts,  the  orifices 
of  which,  therefore,  open  when  the  tongue  is  in  active  motion,  or 
brandishing  about;  and  sensibly  so  when  ardent  spirits,  corrosive 
powder,  or  herbs  like  tobacco,  are  appUed ;  in  which  case  the  mouth 
is  speedily  inundated  with  a  deluge  of  saliva. 

VOL.  I.  CHAP.  II.  O 
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with  the  parotid  glands,  and  the  masseter  and  buccinator  mus- 
cles :  with  the  maxillary  glands  and  the  inferior  pterygoid^  hyo- 
glossus  and  genio-hjoideus  muscles :  with  the  9ublingual  glands 
and  the  mylo-hyoideus  and  genio-glossi  (e)  :  and  with  the  pala- 
tine glands  and  the  muscular  substance  of  the  palate^  velum 
palati  and  palatine  arches,  Sec.  Not  to  mention,  that  the  more 
considerable  ducts  open  beside  the  frsenum,  the  most  muscular 
region  of  the  tongue  (/) ;  and  that  the  nervous  fibres  leap  firom 
the  muscles  to  the  glands,  firom  the  glands  to  the  muscles  and 
the  tongue,  in  a  wonderfiil  manner;  and  stimulate  each  to  co- 
operate with  each.  So  also  in  the  simpler  types,  as  the  worm, 
the  fly,  the  acarus,  and  the  cuttle-fish  {g).  Every  time  then 
that  the  tongue  works  the  food,  or  every  time  the  os  hyoides  swal- 
lows and  the  jaw  chews  it,  they  excite  the  muscles,  and  the 
muscles  the  glands  and  their  excretions :  and  hence  there  is  a 
perpetual  rain  of  saliva.  And  fiirthermore,  as  soon  as  ever  the 
tongue  prepares  for  action,  the  fibres,  roused  by  the  cerebrum, 
apply  themselves  to  the  same  thing ;  and  hence  the  ducts  foam 
with  desire.  This  is  the  reason  why  the  tongue  and  the  mouth 
sometimes  dry  during  the  night ;  and  the  stomach  is  deprived  of 
its  portion  of  saliva.     From  these  considerations  it  is  evident, 

{e)  On  these  points,  see  our  authors,  particularly  Winslow,  (n.  56,) 
who  describes  accurately  the  friction  and  contact  between  these  glands 
and  ducts  on  the  one  hand,  and  the  muscles  of  the  tongue,  of  the  os 
hyoides  and  of  the  lower  jaw,  on  the  other ;  also  the  perforation  of  the 
muscles  by  the  ducts  and  glands ;  and  further,  that  the  molar  glands 
are  placed  on  both  sides,  between  the  masseter  and  the  buccinator 
muscles. 

(/)  For  instance,  the  mArtV/ary  ducts,  which  terminate  under  the 
tongue,  near  the  root  of  the  frsenum,  in  the  form  of  a  papilla,  and 
open  into  the  mouth.  The  sublingual,  which  terminate  between  the 
sides  of  the  tongue  and  the  gums,  not  far  from  the  frsenum :  not  to 
mention  the  parotids,  which  perforate  the  membrane  of  the  mouth  be- 
side the  second  or  third  molar  tooth.  See  what  Helvetius  relates  (as 
cited  by  Heister,  n.  55)  respecting  the  quantity  of  saliva  which  the  pa- 
rotids poured  forth  in  a  wounded  soldier.  And  respecting  the  number 
of  orifices  lately  discovered  under  the  tongue,  see  Heister,  Comp,  Anat,, 
tab.  vii.,  fig.  33. 

(y)  Respecting  which,  see  Swammerdam  above,  n.  57. 
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that  the  tongue  does  not  excrete  saliva ;  for  this  is  the  office  of 
the  instrumental  cause,  not  of  the  principal ;  of  the  servant, 
not  of  the  mistress.  The  tongue  simply  demands,  instigates, 
and  exacts  it  as  a  tribute  {h). 

71.  The  SALIVA,  sepajrately  considered,  is  the  menstruum  and 
the  vehicle  of  the  particles  which  it  dissolves  or  decomposes. 
And  as  every  animal  has  its  own  natural  and  peculiar  food,  hence 
in  order  for  the  saliva  to  dissolve  and  decompose  its  parts,  and  to 
serve  as  their  vehicle,  it  must  be  different  in  every  genus  and 
species  of  living  creatures,  and  in  every  individual  (i).  The 
saliva  of  the  mouth  attacks  only  the  weaker  and  more  general 
affinities  of  the  food;  it  also  sheaths  its  solutions,  and  thus 
secures  them  a  ready  transit  through  the  finer  tubuli,  which 
would  suffer  injury  firom  minute  saline  spicuke,  or  would  be 
irritated  by  their  presence;  it  smooths  and  in  a  manner  lubricates 
the  avenues  and  passages :  wherefore,  in  the  antmor  part  of  the 
mouth  it  is  limpid  and,  as  it  were,  watery,  but  more  viscid  as  it 
approaches  the  palate  {k) ;  thus  it  increases  in  density ;  in  order 
that  the  first,  or  virgin  saUva  may  cany  the  simpler  extracts  im- 
mediately into  the  blood ;  but  the  cohesive  and  uncomminuted 
portions,  through  the  oesophagus  into  the  stomach.  Further- 
more, the  saliva  is  not  permanent,  either  in  quality,  nature,  or 
character,  even  in  the  same  subject ;  it  sometimes  changes  many 
times  in  an  hour ;  in  exact  correspondence  to  the  affections  of 
the  tongue,  and  hence  of  the  cerebrum,   and  hence  again  of 

(h)  According  to  a  proposition  in  the  preceding  chapter ;  see  n.  42. 

(t)  That  is  to  say,  it  is  different  in  man,  who  lives  on  roasted,  boiled, 
and  cooked  meats,  from  what  it  is  in  beasts,  which  feed  on  herbs ;  and 
in  birds,  which  eat  worms,  lizards,  frogs,  sand,  gravel,  and  even  pieces 
of  iron ;  and  in  fish,  which  devour  other  fish,  turf,  mud,  &c. 

(k)  By  a  little  attention,  we  may  cleariy  perceive  this  in  our  own 
persons ;  a  more  tenacious  sputum  being  spit  firom  the  palate,  while  a 
comparatively  thin  spittle  trickles,  sometimes  spontaneously,  firom  the 
first  or  anterior  springs  of  the  mouth.  To  produce  this  effect,  the 
parotid  and  the  marillary  glands,  which  perforate  the  ante-hngual 
region  of  the  mouth,  appear  to  be  in  association  with  lymphatic  ^ands. 
Winslow  says,  "  Near  the  parotid,  there  is  a  small  gland  of  another 
kind ;  it  is  the  uppermost  of  a  number  of  g^ds :  among  these  we  ob- 
serve a  great  number  of  transparent  vessels,  with  valvular  divisions : 

o2 
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the  mind.  It  is  acrid  and  acute  during  good  appetite ;  compa- 
ratively weak  and  obtuse  during  squeamishness  and  nausea :  like 
the  mind  itself  it  is  also  affected  by  a  multitude  of  other  causes: 
it  is  salacious  in  the  wanton^  particularly  during  the  venereal 
ardor ;  poisonous  in  the  mad  {l),  breathings  as  it  were^  death 
and  vengeance ;  rare  and  subtile  in  the  lively ;  thick  or  tough  in 
the  sad,  the  stem,  the  anxious;  mild  in  the  merciful;  to  say 
nothing  of  a  number  of  other  modifications,  not  arising  from 
affections  of  the  spirit,  but  of  the  blood,  as  in  diseases;  and 
which  make  the  saliva  a  medium  of  contagion.  Whatever  is 
displayed  in  the  outermost,  flows  from  a  nature  which  resides  in 
the  innermost.  External  things  only  represent  what  internal 
things  contain.  Thus  whatever  takes  place  in  the  mind,  takes 
place  in  the  innermost  of  the  blood,  and  in  the  innermost  of 
every  humor  derived  from  the  blood ;  consequently,  in  the  inner- 
most of  the  saliva;  wherefore  the  saliva  also  is  a  type  of  an 
intimate,  indwelling  power. 

72.  The  hollow  parietes  of  the  mouth,  and  the  palate,  in 
imitation  of  the  tongue,  also  eat  and  drink  the  purer  extracts 
and  spirituous  solutions  of  the  food,  and  the  saliva  united  there- 
with, and  thus  relieve  the  first  hunger  of  the  blood.  For  these 
parts  have  lenticular  papillse  (m)  similar  in  structure  to  those  of 
the  tongue,  and  perforated  with  foramina,  which  are  not  con- 

the  fluid  they  contain  is  clear,  somewhat  mucilaginous,  and  is  called 
lymph.  The  vessels  are  termed  lymphatic  vessels,  and  the  glands,  lym- 
phatic glands.  This  kind  of  glands  accompany  both  the  parotid  and 
the  maxillary  glands."  (n.  56.) 

(/)  Natural  history  supplies  numerous  instances  of  this  kind ;  shew- 
ing that  the  human  bite  itself — ^the  bite  of  an  enraged  man — ^like  the  bite 
of  a  rabid  dog,  has  produced  dreadful  and  almost  fatal  disease  in  its  victim. 
Thus  also  the  bite  of  vipers,  in  which  we  can  discover  no  poison,  causes 
death  ;  the  effect  being  due  to  the  saliva  of  the  enraged  reptile.  But  of 
these  subjects  we  shall  treat  in  our  pathology,  and  in  many  other  places. 

(m)  All  practical  anatomists  agree,  that  the  membranes  of  the  mouth 
and  palate  are  covered  over  with  an  infinity  of  lenticular  glands,  of  the 
same  form  as  those  described  above  in  the  tongue.  It  is  sufficient  to 
adduce  the  testimony  of  Malpighi.  "  It  should  be  noted,"  says  he, 
"  that  the  same  papillary  substance  is  found  also  in  the  palate  and  the 
cheeks ;  but  with  this  difference,  that  in  these  places  the  larger  papillse 
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nected  with  any  subjacent  glands,  but  from  which  ducts  or 
tubuli  pass  inwards ;  hence  the  same  arguments  apply  to  them 
as  to  the  papillae  of  the  tongue.  And  the  mouth,  like  the 
tongue,  dries  at  night  and  sometimes  during  the  day,  and  re- 
quires to  be  moistened  with  fluid :  and  sensation  itself  assures 
us,  that  when  pleasant,  rich  and  spirituous  fluids  are  kept  in  the 
mouth,  they  vanish  away  entirely,  without  a  drop  passing  into 
the  oesophagus.  A  supply  is  in  fact  continually  required  and 
eagerly  demanded  by  the  numberless  ramifications  of  the  jugular 
veins  which  redden  the  fauces ;  for  the  chyle  of  the  body,  carried 
up  by  the  thoracic  duct,  meets  the  chyle  of  the  tongue  and 
mouth,  carried  down  by  the  jugular  veins,  in  the  middle  of 
the  subclavian  vein,  not  (ar  from  the  right  side  of  the  heart ; 
and  the  blood  of  both  regions,  recruited  and  exhilarated 
therewith,  ever  runs  forth  anew  in  its  circles.  Moreover,  the 
cranial  or  carotic  blood  is  constantly  deprived  of  its  serum 
in  the  numerous  salivary  glands ;  of  its  nobler  essences  in  the 
sensoria  of  sight,  hearing,  smell  and  taste;  and  of  its  very 
spirits  in  the  cerebrum  and  cerebellum ;  hence  arid,  slow,  him- 
gry  and  thirsty  in  the  veins,  it  bums  to  be  recruited  by  this 
firesh  and  first-bom  chyle  of  the  mouth  (n).  Here  then  is  the 
second  use  which  the  saliva  performs — ^for  the  interior  organs  of 
the  brain,  and  the  external  sensoria  of  the  body ;  which  require 
the  purest  blood  to  prevent  them  from  being  dulled  and  defiled ; 
this  the  salivary  glands  defecate,  and  render  fit  for  use. 

stand  out  in  the  form  of  cones,  and  near  them  are  excretory  vessels^  im- 
planted in  subjacent  glands,  and  among  the  vessels  are  scattered  a  few 
very  minute  nervous  papillae."  (n.  28.) 

(n)  From  these  causes  there  arise  in  all  the  veins,  in  the  branches 
of  the  jugulars  particularly,  a  thirst  and  desire  of  imbibing  the  liquids 
and  juices  expressed  from  the  food,  and  thus,  of  reabsorbing  and  as  it 
were  ruminating  their  salivae:  whence  arises  the  general  desire  of  all, 
which  is  called  hunger  and  thirst,  whereof  the  latter  is  sometimes  felt 
to  be  confined  to  the  mouth  and  tongue.  We  shall  shew  elsewhere  with 
what  inherent  avidity  the  blood  attracts  Uquids  when  it  needs  them, 
particularly  those  which  are  combined  with  the  saliva.  This  is  the  pri- 
mary source  of  the  general  attractive  power  in  the  tongue,  which  pre- 
vails also  throughout  the  system ;  being  a  kind  of  principle,  at  the  same 
time  that  it  originates  from  a  prior  cause. 


CHAPTER  III. 


THE   PHARYNX,   THE   (ESOPHAGUS,    AND  THEIR  GLANDS. 

73.  Heister.  ''The  cesophagas  or  gala,  called  by  Cicero  and 
Celsus,  the  stomachus,  is  a  membranous  canal,  reaching  from  the 
fauces  to  the  stomach,  and  conTeying  into  it  the  food  and  drink  taken 
in  at  the  mouth.  It  is  somewhat  infundibular  in  form ;  and  its  upper 
part  is  called  the  pharynx.  It  is  placed  in  the  neck,  almost  exactly 
behind  the  trachea,  and  along  the  cervical  Tertebrse ;  but  in  the  thorax 
it  turns  a  Uttle  to  the  right,  on  account  of  the  aorta ;  and  soon  after- 
wards again,  to  the  left.  (Camp.  Anat,  n.  262.)  Modem  anatomists, 
however,  are  not  agreed  about  the  situation  of  the  oesophagus.  It  has 
been  described  by  most  writers  as  running  straight  behind  the  trachea, 
between  it  and  the  cervical  vertebrae.  Morgagni  has  figured  it  as  in- 
clining a  little  to  the  right  of  the  trachea ;  while  Winslow  contends  that 
it  is  always  to  the  left.  Cant  accuses  Vesalius  of  an  error,  in  having 
placed  the  gullet  behind  the  trachea ;  and  also  takes  Morgagni  to  task, 
for  representing  the  oesophagus  at  the  right  side  of  the  trachea,  and 
appeals  to  the  Tabulae  of  £ustachius.  My  own  opinion  is,  that  nature 
varies  in  the  situation  of  this  part :  and  I  can  take  upon  me  to  assert, 
that  in  some  subjects  the  gullet  lies  immediately  behind  the  trachea ; 
that  in  others  it  inclines  to  the  right,  as  Morgagni  has  figured  it ;  and 
that  in  others  again  it  inclines  to  the  left.  Whoever  fairly  examines  the 
Tabulae  of  £ustachius,  will  find  that  he  has  placed  the  oesophagus  behind 
the  trachea.  (Camp.  Anat.  not.  46.)  The  substance  of  the  oesophagus 
is  membranous,  consisting  of  five  coats.  The  ej^rior  coat  is  mem- 
branous, and  is  continuous  with  the  pleura  in  the  thorax.  The  second 
is  muscular,  and  robust ;  and  in  the  human  body  it  consists  of  two 
layers  of  fibres,  a  longitudinal,  and  an  annular  or  circular  layer :  in  the 
ox  it  is  composed  of  two  decussating  spiral  lamellae,  and  serves  for  con- 
stricting the  tube,  and  for  forcing  on  the  food.  The  third  coat  is  cel- 
lular, much  like  that  of  the  intestines.     The  fourth  is  nervous,  of 
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considerable  thickness^  and  divisible  into  a  number  of  other  lamellae, 
and  furnished  with  a  multitude  of  vessels  and  glands^  (whence  it  is  di- 
vided by  Verhejen  into  two,  a  vascular  and  a  glandular  coat,)  and  conti- 
nuous with  the  interior  membrane  of  the  mouth  and  stomach.  The 
fifth  coat  is  villous,  and  is  usually  called  the  crusta  villosa :  it  is  covered 
with  a  lubricous  humor.  There  are  a  number  of  little  glands  situated 
chiefly  in  the  upper  part  of  the  pharynx,  and  excretory  openings  are 
frequently  discovered  with  them.  The  arteries  of  the  oesophagus  are 
from  the  carotids,  the  aorta,  the  intercostals,  and  the  coeliac.  (Comp, 
Anat,  n.  262.)  They  have  been  noticed  and  described  by  but  few 
writers ;  Nicolai  cites  only  Ruysch  and  Drake ;  yet  I  have  myself  seen 
and  demonstrated,  not  once  only,  but  many  times,  two,  or  even  three 
little  arteries,  arising  by  distinct  b^;innings  from  the  aorta,  and  which 
I  have  succeeded  in  injecting  with  wax.  (Camp.  Anat,,  not.  67.)  The 
veins  are  from  the  jugulars,  the  azygos,  and  the  coronary  vein  of  the 
stomach.  The  nerves  are  from  the  par-vagum.  Probably  there  are 
also  lymphatics.  The  new  excretory  ducts  of  Vercelloni,  which  convey 
a  saltish  liquid  into  the  oesophagus  and  stomach,  arise  from  three  kinds 
of  glands ;  from  the  conglomerate  gastric  glands,  which  are  situated 
near  the  left  orifice  of  the  stomach ;  from  the  dorsal  glands,  which  are 
situated  near  the  fifth  dorsal  vertebra ;  and  from  the  bronchial,  tracheal, 
and  thyroid  glands.  (Comp.  Anat,,  n.  262.)  Jac.  Vercelloni  contends, 
that  the  business  of  digestion  has  never  yet  been  thoroughly  understood 
by  medical  writers,  because  they  have  never  been  acquainted  with  the 
true  digestive  fluid ;  which,  he  says,  is  poured  into  the  oesophagus  and 
stomach  by  very  fine  ducts ;  1.  from  conglomerate  glands  situated  in 
the  left  orifice  of  the  stomach ;  2.  from  the  dorsal ;  and  3.  from  the 
bronchial  and  tracheal  ^ands.  But  from  the  thyroid  gland,  ovula  ver- 
minosa,  (of  which,  according  to  him,  this  gland  is  a  nidus,)  are  trans- 
mitted to  the  oesophagus  and  stomach,  to  give  vitality  to  the  chyle. 
(Camp.  Anat.,  not.  470  '^^^^  gland  in  the  human  subject  is  usually 
single,  not  double ;  in  shape  it  resembles  a  new  moon,  with  the  horns 
running  upwards  on  each  side,  and  adhering  to  the  thjroid  and  cricoid 
cartilages,  as  well  as  to  the  oesophagus :  its  middle  part,  or  isthmus,  is 
joined  to  the  upper  cartilages  of  the  trachea.  (Camp.  Anat.,  n.  383.) 
I  have  seen  fibres,  indeed,  manifest  enough,  by  which  this  gland  ad- 
heres to  the  oesophagus ;  and  I  have  always  found  the  gland  itself  hard 
and  firm ;  but  I  have  never  been  able  to  discover  dther  the  ovula,  or 
the  hollow  ducts  of  Vercelloni ....  nor  does  pressure  on  it  succeed  in 
forcing  a  drop  of  fluid  into  either  the  trachea  or  the  oesophagus.  ...  On 
opening  the  gland,  when  in  a  state  of  turgidity,  a  quantity  of  limpid 
fluid  escaped ;  this  fluid  was  replete  with  yellowish  spherules,  which 
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floated  in  water  like  very  minute  drops  of  oil.  Whether  these  were  the 
OTida  of  Vercelloni,  or  something  else,  it  is  .not  easy  to  determine. 
(Comp.  Anat.,  n.  385.)  Besides  this  gland,  there  are  also  found  in  the 
neck  a  number  of  other  glands,  distributed  here  and  there  between  the 
muscles  and  in  the  fat.  They  are  of  various  sizes  and  shapes,  and  differ 
in  situation  and  number  in  different  subjects.  Those  in  the  anterior 
part  of  the  neck  are  called  jugulares ;  those  in  the  posterior  part,  occi- 
pitales  and  cervicales.  Their  use  is  uncertain.  .  .  .  The  oesophagus,  in 
its  upper  part  especially,  has  a  great  number  of  glands ;  these  have 
been  figured  by  Valsalva.  In  some  subjects  I  have  found  them  larger 
.  than  he  has  represented  them,  and  a  Httle  aperture,  resembling  the 
osculum  of  an  excretory  duct,  in  the  centre  of  each :  of  these  glands  I 
have  delineations  still  in  my  possession.  (Comp.  Anat.^  n.  386.)  The 
bronchial  glands  are  of  considerable  size  and  of  a  blackish  color ;  they 
are  situated  externally  in  the  larger  divisions  of  the  trachea  and 
bronchia.  Vercelloni  will  have  it,  that  they  secrete  a  fluid  which  assists 
digestion,  and  discharge  this  fluid  through  certain  extremely  minute 
ducts  into  the  oesophagus  and  stomach  :  I  myself  have  found  considera- 
ble fibres,  passing  from  these  glands  to  the  oesophagus.  In  the  largest 
of  them  I  have  sometimes  found  a  calculus,  equal  in  size  to  the  last 
joint  of  the  little  finger.  In  one  male  subject,  I  found  many  black 
glands  of  this  kind,  adhering  to  the  whole  posterior  surface  of  the 
trachea,  near  the  oesophagus,  of  a  size  between  a  grain  of  wheat  and  a 
kidney-bean,  and  some  adhering  loosely  to  the  anterior  part  of  the 
trachea  also.  About  the  fifth  dorsal  vertebra,  in  the  thorax,  there  is 
sometimes  a  remarkable  gland,  adhering  to  the  posterior  part  of  the 
oesophagus.  It  has  been  figured  and  described  by  Vesalius  and  others 
under  the  name  of  the  dorsal  gland.  It  is  often  of  the  size  of  a  kidney- 
bean  or  of  an  ahnond ;  sometimes  larger,  and  sometimes  smaller  than 
either ;  and  not  seldom  it  is  either  wholly  wanting,  or  extremely  minute 
indeed."  (Comp.  Anat.,  n.  388, 389.)  [Both  our  author  and  Verheyen  de- 
scribe cases  in  which  the  sides  of  the  oesophagus  were  pressed  together, 
from  the  enlargement  of  this  gland.]  ''  No  ducts  have  hitherto  been 
found,  either  by  other  anatomists  or  myself,  from  this  gland  to  the  oeso- 
phagus. Fantonus,  and  some  others  before  Vercelloni,  suspected  that 
these  glands  discharged  a  mucous  fluid  into  the  cavity  of  the  oeso- 
phagus ;  and  Fantonus  alleges,  that  he  not  only  saw  the  ducts  in  a  dog, 
but  that  he  foimd  Uttle  worms  in  them.  Morgagni  also  says,  that  in 
dogs  these  glands  are  sometimes  tumid,  and  inhabited  by  numbers  of 
oblong  and  slender  red  vermiculi.  Eedi  and  Leclerc  affirm  the  same ; 
and  Morgagni  adds,  that  in  these  cases  there  are  open  passages  from 
the  glands  into  the  oesophagus."  (Comp.  Anat.,  n.  389,  390.^ 
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74.  "  The  muscles  of  the  pharynx : — the  muscles  of  the  pharynx 
serve  to  dilate  and  contract  it.  Those  which  dilate  it  are  the  six  follow-  ' 
ing  pairs.  1 .  The  stylo-pharyngeeus,  which  arises  from  the  heginning  of 
the  styloid  process,  and  is  inserted,  on  hoth  sides,  into  the  pharynx 
and  the  thyroid  cartilage.  (This  and  the  following  pair  also  elevate 
the  pharynx.)  2.  The  cephalo-pharyngseus,  which  arises  from  the  an- 
terior apophysis  of  the  occipital  hone,  and  terminates  in  the  posterior 
part  of  the  pharynx.  3.  The  pterygo-pharyngseus,  which  arises  from 
the  pterygoid  processes.  4.  The  salpingo-pharyngeeus,  which  arises 
from  the  Eustachian  tube.  5.  The  mylo-pharyngseus,  which  arises  from 
the  lower  jaw,  behind  the  last  molar  tooth.  (This  muscle  in  great  part 
surrounds  the  tonsils.)  6.  The  glosso-pharyngseus,  which  arises  from 
the  tongue.  All  these  muscles  terminate  at  the  posterior  part  of  the 
pharynx,  where  a  tendinous  line  is  very  often  conspicuous.  The  pha- 
rynx has  only  one  constrictor,  the  oesophagseus  or  sphincter  guise, 
which  arises  on  both  sides  from  the  os  hyoides,  and  frt)m  the  thyroid 
and  cricoid  cartilages,  and  surrounds  th^  posterior  part  of  the  oeso- 
phagus. Valsalva,  observing  the  numerous  origins  of  this  muscle, 
divided  it  into  three  pairs :  and  Douglas,  Cant,  and  Santorinus,  into 
still  more,  which  from  their  origin  and  termination,  they  name  hyo- 
pharyngseus,  thyro-pharyngseus,  crico-pharyngseus,  &c.  But  since  the 
fibres  of  all  these  are  in  general  so  intimately  connected,  that  it  is  diffi- 
cult to  separate  them,  and  since  the  divisions  which  Valsalva  represents 
can  seldom  be  made  out  clearly,  therefore  it  seems  best  to  agree  with 
Cowper  not  to  multiply  parts  without  reason,  but  to  comprehend  all 
these  divisions  under  the  name  of  sphincter  guise,  or  cesophagseus.  The 
vaginalis  guise  of  Cowper  has  been  already  described  under  the  name  of 
tunica  musculosa  oesophagi."     {Comp.  Anat.,  n.  325.) 

75.  WiNSLOW.  *'  The  pharynx  is  a  muscular  and  glandular  bag, 
the  outer  surface  of  which  is  closely  joined  to,  and  continuous  with,  the 
inner  surface  of  all  that  space,  which  is  at  the  boundary  of  the  mouth, 
behind  the  posterior  nares,  uvula  and  larynx  ;  and  which  reaches  from 
the  great  or  anterior  apophysis  of  the  occipital  bone,  all  the  way  to  the 
oesophagus,  which  is  the  continuation  of  the  pharynx.  This  space  is 
bounded  posteriorly,  by  the  muscles  which  cover  the  bodies  of  the  first 
cervical  vertebrae ;  and  laterally,  by  the  superior  portions  of  the  two 
internal  jugular  veins  and  carotid  arteries,  by  the  spinous  processes  of 
the  sphenoid  bone,  by  the  extremities  of  the  petrous  portions  of  the 
temporal  bones,  by  the  sphenoid  bone  itself  immediately  above  the 
internal  alee  of  the  pterygoid  processes,  and  by  the  neighboring  portions 
of  both  the  pterygoid  muscles.     From  these  limits  and  adhesions  of 
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the  pharynx,  we  may  detennine  its  figure ;  which  is  like  the  wide  part 
or  a  funnel^  of  which  the  oesophagos  is  the  tube,  and  in  reality,  the 
continuation.  The  pharynx  may  be  divided  into  three  parts,  a  superior 
part,  which  is  the  arch  of  the  pharynx ;  a  middle,  which  is  the  body 
or  great  cavity ;  and  an  inferior,  wtdck  is  the  fundus,  narrow  portion, 
or  sphincter.  We  are  to  observe  in  it  three  openings,  that  of  the  arch, 
towards  the  nares ;  that  of  the  body  or  great  cavity,  towards  the  mouth ; 
and  that  of  the  fundus,  towards  the  oesophagus.  The  arch  is  the  broad- 
est part  of  the  pharynx,  and  ends  on  each  side  in  an  angle  towards 
the  fossae  jugulares  basis  cranii ;  after  this,  the  great  cavity  contracts 
laterally,  its  other  dimensions  remaining  the  same ;  behind  the  larynx, 
it  again  enlarges  on  each  side,  a  small  space  being,  however,  left 
between  it  and  the  cricoid  cartilage.  The  extremity  of  the  lower  por- 
tion is  very  narrow,  and  joins  the  base  of  the  cartilage  just  named. 
The  pharynx  is  made  up  partly  of  several  distinct  fleshy  portions,  (which 
determine  its  capacity,  and  are  looked  on  as  so  many  separate  musdes,) 
and  partly  of  a  membrane,  which  lines  the  inner  sur&ce  of  the  whole 
cavity,  and  is  a  continuation  of  that  of  the  nares  and  palate.  This 
membrane  is  whoUy  glandular,  and  it  is  thicker  on  the  arch  and  middle 
of  the  pharynx,  than  on  the  lower  portion.  Immediately  above  the 
first  vertebra,  it  forms  several  longitudinal  rugae,  thick,  deep,  and 
short,  and  in  the  dead  subject  generally  containing  a  collection  of 
mucus.  In  the  great  cavity,  there  are  no  rugae;  for  the  membrane 
adheres  very  closely  to  the  muscles,  both  there  and  in  the  upper  part. 
At  the  lower  part  where  it  is  thinnest,  it  covers  likewise  the  posterior 
part  of  the  larynx,  and  is  very  loose,  and  formed  into  irr^;ular  folds. 
It  dips  in  from  side  to  side,  between  the  edges  of  the  pharynx.  Although 
the  muscular  portions,  for  the  most  part,  form  one  continued  bag  or 
receptacle,  they  are  nevertheless  quite  distinct  from  each  other,  not  only 
by  their  different  insertions,  but  also  by  the  different  directions  and 
crossings  of  their  fibres.  They  may  be  looked  on  as  digastric  muscles, 
the  middle  tendons  of  which  lie  backward  in  one  longitudinal  line,  which 
in  some  subjects  constitutes  a  true  hnea  alba.  These  muscles  may  be 
reduced  to  three  general  classes,  with  regard  to  their  insertions.  The 
first  class  comprises  those  which  are  attached  to  the  basis  cranii,  con- 
sisting of  the  cephalo-pharyngaei,  petro-pharyngaei,  spheno-pharyngaei, 
or  spheno-salpingo-phaiyngaei,  pterygo-pharyngaei,  and  stylo-pharyngaei. 
The  second  class  comprises  those  which  are  inserted  towards  the  mouth ; 
namely,  the  peristaphilo-pharyngaei,  glossi-p^iaryngaei,  hypero-pharyn- 
gaei,  and  genio-pharyngaei.  The  third  class  comprehends  those  attached 
to  the  lateral  parts  of  the  larynx ;  namely,  the  syndesmo-pharyngaei. 
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thjTO-pharyngsei,  crioo-pliaiyiigeeiy  oesophagseus  and  adeno-pbaryngseus." 
(Exp.  Anat.f  Traiti  de  la  Teste,  n.  468—^74.^  For  a  particular  ac- 
count of  these  muscles,  see  Winslow,  Md.,  n.  475-— 485. 

76.  "  The  oesophagus  is  partly  a  muscular  and  partly  a  membra- 
nous canaly  situated  behind  the  trachea,  and  in  front  of  the  Tertebree  of 
the  back,  from  near  the  middle  of  the  neck  to  the  lower  part  of  the 
thorax,  where  it  passes  into  the  abdomen  through  a  peculiar  aperture  in 
the  small  or  inferior  muscle  of  the  diaphragm,  and  terminates  at  the 
upper  orifice  of  the  stomach.  It  is  made  up  of  scTeral  coats,  almost 
in  the  same  manner  as  the  stomach,  of  which  it  is  the  continuation. 
The  first  coat,  in  the  thorax,  is  formed  only  by  the  duplicature  of  the 
posterior  part  of  the  mediastinum ;  it  is  wanting  aboTC  the  thorax,  in 
the  neck,  where  the  outer  coat  of  the  oesophagus  is  only  a  continuation 
of  the  cellular  tissue  of  the  neighboring  parts.  The  second  coat  is 
muscular,  consisting  of  different  layers  of  fleshy  fibres ;  of  which  the 
external  are  mostly  longitudinal,  yet  not  all  continued  from  one  end  of 
the  canal  to  the  other.  The  next  layers  are  obHquely  transverse,  and 
the  next  to  these,  still  more  transverse ;  the  internal  incline  the  contrary 
way :  they  cross  irr^;ularly  in  many  places,  but  are  neither  spiral  nor 
annular.  The  third  is  termed  the  nervous  coat,  and  is  like  that  of  the 
stomach  and  intestines :  it  has  various  longitudinid  plaits  or  folds,  being 
much  wider  than  the  muscular  coat ;  and  is  surrounded  by  a  whitish, 
soft,  fine  filamentary  tissue,  like  a  kind  of  cotton ;  which  tissue,  when 
macerated,  swells  and  thickens.  The  fourth  or  innermost  coat  resem- 
bles that  of  the  intestines,  except  that  instead  of  viUi  it  has  very  small 
and  short  papillae.  It  is  folded  lengthwise,  like  the  third  coat ;  so  that 
the  oesophagus  when  cut  across,  represents  one  tube  within  another. 
A  viscid  lymph  is  continually  excreted  from  the  pores  of  this  coat. 
The  oesophagus,  from  its  beginning,  inclines  gradually  towards  the  left, 
and  naturally  runs  along  the  left  extremities  of  the  cartilages  of  the 
trachea."  (Exp.  Jnat.,  Traits  de  la  Paitrine,   n.  157—162.) 

77 -  SwAMMERDAM.  ''The  oesophagus  of  the  louse  or  pediculus 
is  a  very  small  canal,  situated  a  little  behind  the  eyes,  where  it  seems 
to  be  carried  up  above  the  brain  :  in  the  neck  it  is  somewhat  enlarged, 
and  afterwards  grows  small  again  in  the  back,  until  it  terminates  in  the 
stomach.  It  lies  in  the  upper  part  of  the  back,  and  also  in  the  head 
and  neck.  {Bib.  Not.,  p.  75.) 

''  On  opening  the  back  of  the  common  day-butterfly,  there  imme- 
diately i^pear  in  the  thorax  some  Uttle  curling  vessels,  which  he  near 
the  gullet,  and  are  inserted  in  the  forepart  of  the  abdomen.  Their 
beginning  is  a  slender  httle  canal,  which  divides  into  two  fine  tubes, 
that  afterwards  dilating,  terminate  at  last  about  the  beginning  of  the 
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stomach  ;  and  they  are  so  firmly  miited  and  fastened  to  it  hy  means  of 
the  muscles  and  fat,  that  I  have  not  yet  hy  any  means  heen  ahle  to 
trace  them  further.  The  gullet,  diyiding  into  two  Httle  tubes,  conveys 
the  food  to  the  stomach.  From  the  lower  part  of  the  gullet,  near  the 
stomach,  there  issues  a  short  and  small  canal,  which  ends  in  a  slender 
httle  bag  or  air-bladder,  into  which  the  air  seems  to  be  diverted,  whilst 
the  food  is  making  its  way  to  the  stomach.  This  bladder  has  a  remark- 
able peristaltic  motion,  and  almost  always  Ues  in  the  butterfly's  back, 
above  the  stomach.  In  the  chrysalis,  I  found  it  full  of  a  red  liquid. 
(Bib.  Nat.,  p.  595,  596,  tab.  xxxvi.,  fig.  1.) 

"  The  gullet  of  the  cuttle-fish  passes  under  the  brain,  and  descend- 
ing into  the  thorax,  it  lies  softly  on  the  two  salivary  glands,  and  is  con- 
nected with  them  :  from  thence  it  runs  in  a  straight  line  to  the  abdomen, 
where  it  opens  into  the  stomach."  (Bib.  Nat.,  p.  889,  tab.  U.,  fig.  5.) 

78.  ''On  these,  and  many  other  points,  see  the  descriptions  and 
plates  of  anatomical  authors  ;  as  Eustachius,  Tabul.  Anat.,  tab.  xviii., 
fig.  17,  shewing  the  connexion  of  the  pharynx  with  the  larynx,  and 
the  separation  of  the  oesophagus  from  the  trachea  :  fig.  18  and  20,  ex- 
hibiting the  trachea  as  placed  under  the  oesophagus,  and  certain  muscles 
terminating  in  the  hnea  alba ;  also  the  oesophageeus  muscle,  with  its 
external  fibres  slanting  a  httle  upwards ;  its  middle  fibres  meeting  them, 
and  the  internal  ones  becoming  longitudinal :  fig.  19  represents  several 
glands  in  the  base  of  the  tongue,  near  the  os  hyoides. 

Respecting  the  muscles  of  the  pharynx,  see  Cowper,  Myotomia 
Re/ormata,  tab.  xxviii.,  xxix.,  (fol.  Lond.  1724),  and  ^na^.,  App.,  tab. 
ix.,  fig.  38.  (Leyden,  1737.)  Cant,  Impet.  pHmi  Anat.,  tab.  iii.,  fig.  1. 
Verheyen,  Corp,  Hum.  Anat,,  tab.  xxiii.,  fig.  4:  the  coats  of  the  oeso- 
phagus in  the  ox,  ibid.,  fig.  5,  6,  7  :  the  description,  tract,  iii.,  cap.  xiv. 
Bidloo,  in  Mangetus,  Theatr.  Anat.,  tab.  xci.,  fig.  11,  12;  where  he 
shews  that  the  oesophagsei  muscles  are  interrupted  in  many  places  by  ten- 
dinous prolongations,  and  in  others  by  true  muscular  prolongations,  and 
that  thus  the  oesophagseus  becomes  divided  into  several  muscles.  See 
also  Browne,  in  Mangetus,  T.  A.,  tab.  xi.,  fig.  10.  Respecting  the 
offices  of  the  several  muscles  in  deglutition,  see  Winslow,  Trait6  de  la 
Teste,  n.  475 — 485.     Boerhaave,  Inst.  Med.,  n.  65 — 74. 

Respecting  the  coats  of  the  oesophagus,  see  Ruysch :  Thes.  Anat., 
vii.,  n.  40;  and  Th.  A.  viii.,  n.  47.,  on  the  villous  coat:  Th.  viii.,  n.  47., 
the  internal  coat  which  has  nervous  papillae,  Hke  the  corresponding 
coat  in  the  gullet  of  the  tortoise:  Th.  iii.,  n.  77,  and  Th,  ii.,  n.  14.,  the 
muscular  coat:  E^,  vi.,  tab.  vii.,  fig.  3.,  the  oesophageal  artery. 
Schellhammer,  Diss.*  viii.,  n.  54.  Santorinus,  p.  138.  Willis,  Steno, 
Cole,  Bellini,  who  represent  the  fibres  of  the  muscular  coat  as  transverse. 
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Respecting  the  glands  of  the  oesophagus,  see  Vercelloni,  Dissert,  de 
Glandulis  eonglomeratis  (Esophagi*;  of  these  glands  he  enumerates  ten ; 
namely,  the  gastric,  the  dorsal,  and  the  hronchial  glands,  the  glands  of 
the  first  division  of  the  trachea,  three  pairs  of  tracheal  glands,  and 
lastly  the  thyroid  gland.  Respecting  the  latter  and  the  dorsal  gland, 
Verheyen,  Corp.  Hum.  Anat.,  tract  iii.«  cap.  xi.  Fantonus,  Dissert, 
Anat.  iii.  Morgagni,  Adversaria,  part  iii.,  p.  5  ;  where  he  states  that 
he  observed  in  a  dog,  a  broad,  thick,  glandular  ring,  surrounding  the 
inferior  orifice  of  the  pharynx ;  and  two  oval  tubercles,  about  the  size  of 
small  walnuts,  on  the  inside  of  the  oesophagus,  at  its  lowest  part ;  also 
ibid.y  part  i.  and  ii.  See  also  Heister,  De  Gland.  Bronchial.,  in  Ephem. 
cent,  vii.,  yiii.,  tab.  vi.  Valsalva,  De  Aure  Humana,  tab.  v.,  fig.  2. 
Cant,  Impet.  primi  Anat.,  tab.  iv. 


ANALYSIS. 

79.  The  pharynx  is  as  it  were  the  receiving  vessel  of  the 
palate ;  and  the  alembic  or  head  (a)  of  the  oesophagus.  It  re- 
ceives^ devours  and  swallows  whatever  the  palate  and  the  tongue 
commit  to  it ;  and  in  this  way  it  is  the  gorge  and  swallow^  that 
is^  the  gullet  {b) ;  on  the  other  hand^  it  forces  and  precipitates 
its  ingesta  and  contents  into  the  oesophagus  {c).  Thus  the  pha- 
rynx is  at  once  passive  and  active :  it  becomes  passive  while  the 
tongue  and  the  palate  are  acting ;  and  it  does  not  begin  to  act 
until  the  tongue  and  the  palate  cease  {d).    This  twofold  nature 

(a)  The  pharynx  does  not  resemble  an  alembic  when  it  is  open,  but 
only  when  it  is  closed  by  the  tongue  and  palate. 

(b)  By  a  little  attention  to  our  sensations,  we  shall  be  convinced, 
that  during  deglutition,  the  tongue  elevates  its  root  and  the  os  hyoides, 
and  wreathes  and  inflects  them  upwards  towards  the  gullet ;  and  also 
that  the  palate,  by  means  of  its  lax,  membranous  velum,  assisted  by 
its  own  muscular  structure  and  that  of  its  arches,  likewise  inclines  the 
superlingual  region  inwards,  and  expands  above  it.  Thus  there  is  a 
pressure  of  forces,  from  below,  from  above,  and  at  the  sides,  as  well 
as  from  every  point  to  every  other  point,  all  the  way  into  the  interior 
cavity  of  the  pharynx :  for  an  action  similar  to  that  described  above  in 
the  tongue,  (see  n.  69,  Schol.  z,)  is  continued  in  the  pharynx,  and  in 
the  succeeding  parts. 

(c)  There  is  no  doubt  that  the  gullet  or  pharynx  pushes  on  the  in- 
gesta by  the  action  of  its  muscles  ;  that  is  to  say,  by  its  own  proper 
power.  Our  own  feelings,  the  effect  itself,  and  the  very  muscles  deter- 
mined hither,  shew  this  to  be  the  case. 

(d)  The  sphere  of  action  of  the  tongue  and  palate,  appears  to 
extend  to  the  linea  alba,  the  line  of  incidence  and  insertion  of  the  mus- 
cles of  the  pharynx ;  see  Eustachius,    Winslow,  and  Heister,   above. 
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it  derives  from  the  nerves  (e)  and  from  the  vessels  which  supply 
it  (/) ;  and  from  the  muscles^  tendons^  and  membranes  which 

For  these  muscles  are  in  a  manner  biventral  or  digastric ;  and  conse- 
quently they  admit  of  being  driven  and  folded  by  the  tongue  and  the 
palate,  towards  this  line  as  a  kind  of  boundary.  From  this  line  the 
proper  sphere  of  action  of  the  pharynx  itself  begins.  Thus  each  organ 
has  its  appointed  limit.  The  pharynx  likewise  has  its  limit  with  respect 
to  the  (esophagus ;  and  the  oesophagus  has  its  limit  with  respect  to  the 
stomach,  as  we  shaU  shew  presently.  Every  member  of  the  body  is  so 
limited  and  articulated,  that  it  has  a  sphere  of  action  of  its  own :  being 
yet  so  implanted  in  some  other  member  next  to  it,  that  the  two  are 
enabled  to  make  common  cause  together.  Thus  the  pharpx  yields  when 
the  tongue  and  the  palate  are  acting,  and  acts  when  the  latter  yield. 

(e)  The  inabiUty  of  the  pharynx  to  act,  before  the  tongue,  the  os 
hyoides,  and  the  palate,  together  with  the  larynx,  and  the  cricoid  and 
thyroid  cartilages  are  retracted,  proceeds  primarily  from  the  influx 
of  the  nervous  fibres.  For  when  the  nerves  are  relaxed — as  when  the 
tongue  and  the  palate  roll  backwards  and  inwards  towards  the  pharynx 
— ^the  latter  is  deprived  of  all  power  of  acting :  the  nervous  fibre  being 
the  sole  cause  of  muscular  contraction,  as  we  shewed  in  our  Economy 
of  the  Animal  Kinffdom,  (Tr.  i.  n.  512,  seq.,)  when  treating  of  the 
muscular  mechanism  of  the  heart.  This  is  the  case  here,  as  in  all 
other  parts  of  the  body,  and  particularly  where  the  eighth  pair  of 
nerves  prevails :  for  the  eighth  pair,  on  issuing  from  the  cranium  to  the 
jugular  veins,  near  the  pharynx,  proceeds,  after  a  short  inflexion,  to 
the  pharyngeal  muscles,  and  runs  down  along  the  pharpx ;  thus  its 
force  is  relaxed  when  the  introaction  of  the  tongue  takes  place,  and 
restored  when  the  tongue  and  its  apparatus  roll  back  again  and  extend. 
The  palate  and  the  larynx  similarly  contribute  to  producing  this  effect. 
Thus  the  acting  force  of  one  point  succeeds  and  instantaneously  follows 
that  of  another :  so  that  while  the  one  is  active,  the  other  is  passive : 
whence  there  la  a  perpetual  succession  of  forces  all  the  way  from  the 
beginning,  where  the  motion  is  first  impressed.  This  is  implanted 
universally  in  the  very  organism  of  the  body :  to  save  the  cerebrum  and 
the  cerebellum  from  the  necessity  of  putting  themselves  forth  into  the 
singulars  of  every  action :  which  is  the  reason  why  there  is  a  similar 
succession  of  motions  in  muscular  members  even  after  death ;  as  in  the 
auricles  of  the  heart,  in  the  stomach,  in  the  diaphragm,  and  in  short, 
every  where.  But  of  these  points  we  shall  speak  further,  when  we 
come  to  treat  of  the  organism  of  animal  motion. 

(/)  The  influent  arteries  and  effluent  veins  of  the  muscles,  contri- 
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construct  it  {ff).  And  to  prevent  it  from  conspiring  imseasonably 
with  the  larynx  and  trax^hea,  with  winch  it  is  in  close  conneri^^^ 

bute  no  forther  to  produce  their  actions,  than  by  keeping  the  arterial 
blood  always  ready  to  flow  back  into  the  moving  fibres,  and  expand  the 
muscle.  In  order,  therefore,  that  there  may  never  be  any  deficiency  of 
blood  for  these  fibres,  vessels  are  derived  from  all  quarters  to  the  pha- 
rynx and  the  oesophagus ;  that  is  to  say,  from  the  carotids,  the  inter- 
costals,  the  coeliac  and  the  aorta ;  see  Heister,  Ruysch,  Nicolai,  and 
Drake.  While  the  pharynx  and  the  cesophagus  are  performing  degluti- 
tion, they  act  inordinately  :  at  one  time  vrith  the  palate  imd  the  tongue ; 
wherefore  the  carotid  is  then  present,  ready  to  flow  in:  at  another 
time  with  the  stomach  ;  when  the  coeliac  is  called  into  play :  at  another 
time  vrith  the  heart ;  wherefore  the  aorta  then  suppHes  them.  But  when 
manducation  and  deglutition  are  not  proceeding,  they  always  concur 
with  the  trachea  and  the  lungs  ;  and  for  this  reason  they  derive  their 
principal  branches  from  the  intercostals,  and  transmit  the  returning 
blood  into  the  vena  azygos,  the  jugular  vein,  and  the  vena,  coronaria 
ventricuU.     But  of  these  points  we  shaU  speak  elsewhere. 

(^)  We  might  here  expatiate  at  much  length  on  the  different  actions 
of  the  pharyngeal  muscles,  shewing  how  they  all  direct  their  forces  and 
cooperate,  in  the  act  of  deglutition;  applying  oiur  remarks  to  both 
those  which  descend  from  the  cranium,  and  to  those  which  ascend  from 
the  OS  hyoides  and  lower  jaw,  and  also  from  the  larynx,  the  cricoid  and 
thyroid  cartilages,  and  the  Eustachian  tube.  But^  to  say  the  truth,  in 
setting  out  to  explain  these  matters,  I  should  probably  only  becloud  the 
fact :  for  how  few  readers  comprehend  the  names  even  of  these  muscles, 
still  less  their  simultaneous  and  successive  directions  and  operations. 
Nor  ought  we  to  indulge  the  vain  glory  of  emptily  parading  unintelli- 
gible details.  A  single  action  of  the  pharynx  involves  the  concurrence 
of  more  than  a  hundred  different  muscles ;  of  the  internal  and  external 
muscles  of  the  tongue,  of  all  the  hyoidei,  of  all  the  palatine  muscles,  of 
those  of  the  lower  jaw,  the  Ups,  the  temples,  and  the  cheeks ;  also,  of 
the  muscles  of  the  head  and  the  cervical  vertebrse ;  and  by  a  still  more 
general  action,  of  even  the  pectoral  and  abdominal  muscles.  Thus,  by 
endeavoring  to  define  and  explain  an  action  involving  so  vast  a  concourse 
of  muscles,  we  should  be  more  Hkely  to  lose  all  distinct  ideas  in  an 
abyss  of  darkness,  than  to  gain  a  single  ray  of  light.  Furthermore,  the 
variety  of  such  actions  is  infinite,  so  that  in  essaying  an  unsatisfactory 
account  of  one  variety,  we  should  still  plunge  the  others  in  darkness. 
Bational  anatomy  attains  its  summit,  and  may  be  satisfied  vrith  its 
powers  of  flight,  when  it  has  learnt  to  portray  aright  any  one  little 
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its  actions  and  movements  foUow  theirs,  and  beautifully  recipro- 
cate with  them  (A). 

80.  The  pharynx  attracts  various  excretions,  particularly  the 
salivae  of  the  mouth  and  fauces :  also,  the  exudations  of  the 
cerebrum,  and  the  mucus  of  the  ethmoid  and  sphenoid  bones, 
and  their  lining  membranes, — ^the  latter  alternately  with  the  la- 
rynx and  the  trachea  (t) ;  and  it  gently  inclines  and  softly  conveys 
them  down. the  tube,  in  conjimction  with  the  saliva  which  oozes 
or  is  expressed  from  its  own  and  the  neighboring  glands  (A),  into 
the  great  cavity  of  the  stomach. 

action  of  the  number,  and  to  shew  the  concurrence  of  motive  forces  to 
any  given  effect  or  end. 

(A)  That  the  pharynx  and  the  larynx  are  not  concurrent  in  their 
actions,  is  a  matter  of  sensible  experience ;  for  who  eats  and  speaks  at 
once?  who  swallows  and  breathes  at  once?  To  secure  their  non- 
concurrence,  the  cesophagseus,  which  forms  a  sphincter  at  the  entrance 
of  the  oesophagus,  arises  principally  from  the  cricoid  and  thyroid  carti*< 
lages,  and  proceeding  therefrom,  encircles  the  back  of  the  pharynx. 
Thus,  whenever  this  orifice  is  relaxed  by  the  pressure  of  the  food  and 
the  relaxation  of  the  nervous  fibres,  the  larynx  Hes  compressed  and  still, 
and  ceases  to  respire.  Not  to  mention  the  other  powers  which  act  si- 
multaneously, in  the  glottis,  the  epiglottis,  the  uvula,  and  the  septum 
palati.  The  reason  why  at  this  moment  the  larynx  is  obliged  to  stop 
the  breathing  and  suppress  the  voice,  is,  that  the  pharynx  is  then  agi- 
tated by  extraordinary  motions,  which  are  by  no  means  synchronous 
with  the  pulmonic  motion.  That  the  natural  motion  of  the  pharynx 
and  oesophagus  coincides  with  the  pulmonic  motion,  will  be  shewn 
presently. 

(t)  On  all  these  points  we  shall  treat  in  the  proper  places.  In  our 
analysis  of  the  parts  of  the  cerebrum,  we  shaU  shew  how  the  serous  fluid 
collected  within  the  membranes,  and  between  the  fasciculi  and  lamellae  of 
the  medullary  fibres,  is  pumped  out  through  the  foramina  of  the  cribri- 
form plate :  of  the  other  particulars  we  shaU  speak  in  our  chapter  on  the 
nares. 

(A)  Glandular  congeries  are  scattered  in  great  abundance  over  the 
internal  coat  of  the  pharynx.  ''  The  internal  membrane  of  the  pha- 
rynx," says  Winslow,  "is  wholly  glandular."  (n.  75.)  The  portion  of 
it  adhering  to  the  tongue,  is  also  so  delineated  by  £ustachius,  {TabuL 
Jnat,,  tab.  xviii.,  fig.  19.)  And  Morgagni  "  observed  in  a  dog,  abroad, 
thick,  glandular  ring,  surrounding  the  inferior  orifice  of  the  pharynx." 

VOL.  I.  CHAP.  III.  H 
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81.  The  (Bsophagos  receives  from  the  pharynx  the  food  that 
hss  come  from  the  palate^  and  drives  it  with  marvellous  instinct 
and  art  through  the  cardiac  orifice  into  the  stomach  {I).    More- 

(n.  78.)  Besides  the  forcing,  the  tonsils  or  amygdalae  are  in  a  man- 
ner appended  to  it  on  both  sides ;  and  at  the  moments  of  its  contrac- 
tion, the  pharynx  expresses  a  large  quantity  of  mucilaginous  humor 
through  the  foramina  of  these  glands.  We  need  only  attend  to  what 
passes  in  ourselves  in  these  respects,  to  be  convinced  that  the  pharynx 
is  frequently  swallowing  this  humor  and  the  saUva ;  and  that  the 
imperceptible  character  of  the  action  is  caused  by  its  frequency  and 
familiarity. 

(/)  The  oesophagus  possesses  the  same  power  as  the  tongue,  (see 
n.  69,  schol.  z,)  of  pushing  the  ingesta  onwards  from  point  to  point. 
The  arteries  also  have  a  similar  power,  and  likewise  the  other  tubes,  as 
the  bronchia,  the  intestines,  and  even  the  very  pores ;  whereby  they 
appear  to  exercise  a  species  of  attraction.  For  this  power,  the  oeso- 
phagus is  indebted  to  its  penultimate  or  muscular  membrane,  and  the 
membrane  to  the  nervous  fibres  which  flow  along  it  downwards  and 
onwards.  The  muscle  actuates  the  membrane,  the  moving  fibres  ac- 
tuate the  muscle,  and  the  nervous  fibres  actuate  the  moving  fibres. 
The  nervous  fibres,  by  their  determination,  cause  this  membrane  to 
react  to  the  same  degree  that  it  is  acted  upon,  (and  constantly  from 
above,)  on  the  contents  which  are  to  be  transmitted ;  so  that  a  kind  of 
impulsion  perpetually  urges  and  advances  them  forwards,  and  the  tube 
counterfeits  the  appearances  of  attraction  and  suction.  This  mode  of 
action  commences  from  the  oesophageeus  muscle,  one  part  of  the  fibres 
of  which  describes  a  circle,  another  part  curves  obHquely  downwards, 
and  a  third  extends  longitudinally,  according  to  the  delineation  in 
£ustachius,  TabuL  Anat,,  tab.  xviii.,  fig.  18  and  20.  Something 
similar  is  also  the  case  with  the  mUsidular  fibres  of  the  oesophagus  itself, 
as  we  learn  from  the  careful  investigation  of  Winslow,  to  whose  account 
(n.  76)  we  again  direct  the  reader's  attention.  To  accomplish  the 
effect  we  are  treating  of,  the  oesophageal  tube  appears  to  be  in  a  manner 
divisible  into  two  tubes;  one  consisting  of  the  muscular  series,  the 
other,  of  the  three  internal  membranes ;  in  order  that  when  the  inner 
tubulus  is  a  little  receding  and  depressed,  the  muscular  tube  may  act 
upon  it  freely  from  above.  For  the  same  reason,  the  inside  of  the 
oesophagus  is  full  of  longitudinal  and  oblique  folds  and  grooves  ;  and 
furthermore,  it  decreases  in  diameter  all  the  way  to  the  orifice  bordering 
on  the  stomach.  In  short,  every  thing  contributes  to  give  it  this  power. 
Thus  as  soon  as  ever  the  oesophagus  has  taken  the  food,  it  deprives  it 
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over,  it  summons  «Jiv«,-intimately  endowed  with  powers  of  di- 
luting,  softening,  dissolving,  extracting,  altering,  sheathing,  carry- 
ing, insinuating;  and  what  is  more,  of  vivifying  (m), — ^firom  every 

of  all  its  laws  and  gravity,  and  assumes  the  plenary  possession  and 
disposal  of  it :  and  this,  still  more  perfectly  in  those  animals  which 
crop  their  herbaceous  food  with  long  and  sloping  necks,  and  carry  it 
almost  upwards  into  their  bellies ;  and  in  which  the  muscular  fibres, 
therefore,  flow  in  a  spiral  gyre.  This  is  more  remarkably  evident  in 
the  stomach;  see  n.  104,  (z.) 

(tn)  The  nature  of  the  saliva  can  be  understood  only  by  effects. 
Chemical  analysis  throws  very  Httle  light  upon  it,  and  does  not  shew 
either  what  its  parts  are,  or  in  what  form  they  are  connected  together. 
The  sahva  when  decomposed  chemically,  yields  a  quantity  of  a  watery 
liquid,  a  weak  spirit  tinctured  with  a  Httle  volatile  oil,  also  a  thick  fetid 
oil,  lastly,  a  residuum  mixed  with  a  fixed  alcaline  salt.  It  lets  fall  a 
precipitate  and  turns  milky  when  treated  with  sugar  of  lead :  it  does 
not  effervesce  with  either  acid  or  alkali :  gentle  boiling  scarcely  produces 
any  change  in  it.  Its  particles,  when  examined  in  water  by  the  mi- 
croscope, appear  oblong  and  branching.  Leeuwenhoek  describes  them 
as  like  httle  worms,  with  heads,  tails,  and  tortuous  bodies,  and  swim- 
ming about  with  great  agility.  But  what  do  we  gain  in  point  of  under- 
standing, firom  this  chemical  analysis,  when  we  consider  that  similar 
liquids,  spirits,  oils,  and  residua  may  be  elicited  by  distillation  from  all 
the  subjects  of  both  the  animal  and  vegetable  kingdoms.  The  saliva  is 
thus  characteristically  and  finely  described  by  the  ingenious  Boerhaave : 
''The  saHva  is  a  thin,  transparent  humor,  not  coagulating  by  heat, 
almost  void  of  taste  and  smell ;  when  shaken  it  affords  a  ropy  froth : 
it  is  a  glandular  fluid,  secreted  from  arterial  blood.  During  hunger,  it 
is  comparatively  abundant,  fluid  and  sharp ;  after  long  fasting,  it  is 
very  acrid,  penetrating,  detergent  and  resolvent ;  it  produces  and  pro- 
motes fermentation  in  farinaceous  and  succulent  vegetable  matters,  and 
in  syrups,"  &c.  (Inst,  Med.,  n.  66.)  But  as  I  before  said,  the  quahties 
of  the  sahva  are  best  shewn  by  effects.  Thus  we  find,  that  as  a 
watery  hquid,  it  dilutee  the  particles  of  the  food,  and  makes  its  way 
into  their  recesses,  where  it  can  put  forth  and  exercise  its  other  pro- 
perties distinctly  :  that  thus  it  so/tena  them,  by  separating  them  indi- 
vidually, keeping  them  separate  and  distinct,  and  smearing  them  over : 
that  it  dissolves  them,  but  like  a  mild  and  universal  menstruum,  which 
acts  from  the  innermost  to  the  outermost ;  discussing  the  saline  com- 
binations of  the  parts,  by  its  aqueous  element;  and  discussing  their 
£Eitty  and  oily  lumps,  by  its  spirituous  element.     It  extracts  the  occult 

h2 
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province  of  the  hcad^  and  from  every  province  of  the  cliest  (n) ; 

quintessences  that  are  adapted  either  directly  or  collaterally  for  creating 
the  blood.  It  altera  them  into  suitable  forms  :  it  sheaths  or  envelops 
them,  so  that  they  almost  fly  through  the  minute  smooth  pores ; 
through  which  it  carries,  and  into  which  it  insinuates  the  chyle.  And 
in  order,  in  the  last  place,  that  in  the  stomach,  it  may  penetrate  the 
innermost  connexions  of  the  parts,  set  them  free,  and  subdivide  them 
to  their  unities  and  principles,  and  envelop,  carry  and  insinuate  these, 
— it  pours  a  spirit  upon  them,  and  thus  mmfies  them.  Hence  the 
chyle,  already  related  as  it  were  to  every  part  of  the  kingdom,  is  led 
like  a  richly-dowered  bride  into  the  innermost  chambers  of  the  blood. 
Experience  confirms  all  these  propositions  by  an  overwhelming  mul- 
titude of  effects:  but  at  present  we  are  not  treating  of  the  saliva, 
but  under  the  guidance  of  anatomy,  of  the  cesophagus  and  its  glands. 

(n)  That  is  to  say,  all  the  saliva  that  is  collected  by  the  mouth  and 
the  palate  from  the  various  scattered  glands  before  mentioned ;  both 
that  which  is  poured  down  by  the  pharynx,  and  that  which  the  oeso- 
phagus itself  suppUes  from  its  own  bosom  and  repository,  and  which  it 
mingles  and  impregnates  with  what  descends  to  it :  for  its  internal  or 
nervous  coat,  according  to  Heister,  "  is  divisible  into  a  number  of  other 
lamellae,  and  furnished  with  a  multitude  of  vessels  and  glands ;  whence 
it  is  divided  by  Verheyen  into  two,  a  vascular  and  a  glandular  coat." 
(n.  73.)  The  same  author  remarks,  "The  oesophagus,  in  its  upper 
part  especially,  has  a  great  number  of  glands ;  these  have  been  figured 
by  Valsalva.  In  some  subjects  I  have  found  them  larger  than  he  has 
represented  them,  and  a  Httle  aperture,  resembling  the  osculum  of  an 
excretory  duct,  in  the  centre  of  each :  of  these  glands  I  have  delinea- 
tions still  in  my  possession."  (n.  73.)  At  the  lower  part  of  the  oeso- 
phagus Ukewise  he  saw  several  "  conglomerate  glands,"  which  he  calls 
'*  the  gastric  glands."  (n.  73.)  In  this  situation,  in  a  dog,  Morgagni 
found  "two  oval  tubercles,  about  the  size  of  small  walnuts."  (n.  78.) 
So  that  according  to  Winslow,  "  A  viscid  lymph  is  continually  excreted 
from  the  pores  of  this  coat."  (n.  76.)  Thus  a  mucilaginous  humor 
constantly  covers  the  concave  parietes  of  this  tube,  and  lubricates  the 
passage,  and  just  as  in  the  most  minute  tubuli  or  pores,  dilutes  the 
passing  materials,  softens,  sheathes  and  carries  them,  and  insinuates 
them  into  the  stomach  ;  and  perhaps,  except  they  fly  past  too  rapidly, 
even  begins  to  dissolve,  extract,  and  alter  them.  Thus  must  respecting 
the  salivse  of  the  mouth,  the  pharynx,  and  the  oesophagus.  A  still 
larger  supply  is  brought  from  the  towns  and  villages  in  the  neck  and 
thorax ;    that  is  to  say,   proximately  from  the  thyroid  cartilage,  (to 
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and  it  conveys  and  supplies  them  to  the  stomachy    in   such 
quantity^  and  of  such  quality^  as  the  food^   the  stomachy  the 

which  the  thyroid  gland,  m  shape  like  a  new  moon,  is  agglutinated ; 
Heister  saw  "fibres,  manifest  enough,"  proceeding  from  this  gland, 
"  by  which  it  adhered  to  the  cesophagus,"  n.  73,  above  :)  also,  from 
a  certain  loculus,  placed  near  the  fifth  dorsal  vertebra,  and  hence  called 
the  dorsal  gland,  (the  communication  of  which  with  the  oesophagus, 
Heister,  indeed,  denies  having  seen,  but  Fantonus  and  Vercelloni  affirm 
it,  nor  does  Morgagni  absolutely  disavow  it,  see  n.  73,  ad  fin. :)  not 
to  mention  the  bronchial  glands,  the  three  pairs  of  tracheal  glands, 
(which  Vercelloni  also  derives  hither,  although  this  is  not  estabhshed :) 
and  the  jugular,  occipital,  and  cervical  glands,  mentioned  by  Heister, 
n.  73.  All  these,  and  perhaps  other  glands  besides,  proffer  and  sup- 
ply their  juices  to  the  trachea  and  oesophagus :  and  the  oesophagus,  as 
a  servant  and  steward,  to  the  stomach.  The  veiy  way  also  in  which 
the  oesophagus  allures,  invites,  and  receives  these  juices,  instils  them 
into  its  tube,  and  pours  them  into  the  stomach,  will  be  evident  enough 
to  all  who  examine  thoroughly  the  connexions  of  the  part;  to  say 
nothing  of  the  organism  of  motion,  whereby  the  liquid  is  expressed 
from  the  thyroid  gland,  (adjacent  and  connected,  as  it  is,  to  the  oeso- 
phagus,) by  the  alternate  expansion  and  contraction  of  the  pharynx  and 
oesophagus ;  and  from  the  other  glands,  by  the  action  of  the  muscles, 
ligaments,  and  membranes :  also,  whereby  the  expressed  Uquid  b 
invited,  and  presented  to  the  stomach.  It  is  conspicuously  apparent, 
that  the  oesophagus  receives  these  juices,  or  creams,  first  within  its 
cellular  coat,  and  thence  eructates  them  through  an  uninterrupted  line 
of  passages  and  ducts  into  its  common  cavity ;  for  this  coat,  which  Ues 
immediately  under  the  muscular  coat,  is  made  up  of  perpetual  cells, 
ciypts,  and  receptacles,  and  is  perfectly  capable  of  receiving  the  stream 
of  exudations  and  tricklings  from  the  glands :  according  to  Winslow, 
''  It  has  various  longitudinal  plaits  or  folds,  being  much  wider  than  the 
muscular  coat ;  and  is  surrounded  by  a  whitish,  soft,  fine,  filamentary 
tissue,  like  a  kind  of  cotton;  which  tissue,  when  macerated,  swells 
and  thickens,"  (n.  76.)  Add  to  this,  that  the  great  extensility  of  the 
corresponding  cellular  coats  of  the  other  viscera,  and  particularly  of  the 
peritonseum,  is  shewn  by  injection,  inflation,  anatomy,  and  pathology. 
This  coat  of  the  oesophagus,  moreover,  is  in  a  manner  kept  separated 
from  the  contiguous  muscular  membrane ;  thus  presenting  the  appear- 
ance of  one  tube  within  another,  as  remarked  by  Winslow,  Willis,  and 
other  anatomists.  From  these  facts  we  cannot,  I  think,  be  mistaken  in 
concluding,  that  the  oesophagus  invites  and  allures  the  salivary  fluids 
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chyle^  and  the  blood  require  (o).  But  if  any  thing  infest  the 
stomach,  gnaw  its  fibres,  contract  its  folds,  corrupt  its  mem- 

from  the  glands  into  this  coat  first,  and  afterwards  eructates  them  into 
its  cavity,  by  the  alternate  expansion  and  contraction  of  this  and  the 
muscular  coat,  particularly  at  the  time  of  deglutition,  and  of  the  de- 
trusion  of  the  food  through  the  tube.  Hence,  when  in  the  state  of 
contraction,  ''a  viscid  lymph  is  continually  excreted  firom  the  pores  of 
this  coat,"  according  to  Winslow ;  nor  is  there  any  other  source  of  the 
transpiration,  except  firom  that  general  cellular  receptacle  wherein  the 
liquids  are  mingled  first.  Whether  there  be  also  any  passage  into  the 
cells  of  this  coat  firom  the  cellular  tissue  of  the  larynx,  the  trachea,  the 
bronchia,  the  mediastinum,  and  the  pleura,  and  thus  mediately  firom 
the  before-mentioned  glands ;  and  whether  there  be  any  passage  firom 
the  same  coat  of  the  oesophagus  immediately  into  the  stomach,  I  dare 
not  venture  at  present  either  to  affirm  or  deny.  Very  probably  this 
may  be  the  case,  since  the  cells  are  continuous  and  pervious ;  and  ac- 
cording to  Winslow,  '*  The  outer  coat  of  the  oesophagus  b  only  a  conti- 
nuation of  the  cellular  tissue  of  the  neighboring  parts"  (n.  76) ;  and 
fiirther,  since  there  is  perpetual  continuity  in  the  organic  body ;  and 
thus  every  member  or  organ  is  enabled  to  imbibe  all  that  it  wants, 
from  the  common  lake :  so  that  every  thing  is  a  kind  of  centre,  regard- 
ing its  imiverse  as  made  up  of  circumferences,  that  lead  to  it  by  conti- 
nuous radii,  through  which  its  necessities  are  supplied.  Thus  the 
saliva  is  supplied  in  such  quantity  and  of  such  quahty,  as  the  food, 
the  stomach,  the  chyle,  and  the  blood  require;  according  to  our 
proposition. 

(o)  If  we  may  put  in  a  conjecture,  we  may  here  suppose  that  the 
stomach,  by  means  of  the  oesophagus,  draws  firom  the  thyroid  and 
dorsal  glands  the  spirits  or  nobler  animal  essences,  whereby  the  saliva 
is  ultimately  vivified,  and  made  capable  of  investing  the  innermost  parts 
of  the  food,  and  of  conveying  them  through  the  insensible  pores  into 
the  blood.  Our  conjecture  is  grounded  on  what  Heister  says  of  the 
thyroid  gland ;  that  he  found  in  it  "a Umpid  fluid,  replete  with  yellowish 
spherules,  which  floated  in  water  like  very  minute  drops  of  oil"  (n.  73). 
For  throughout  the  animal  microcosm,  nature,  ever  fearfiil  of  the  loss 
of  her  spirits,  encloses  them  safely,  either  deep  in  the  fibres,  or  in  the 
blood-globules,  or  else  in  spherules  or  little  ova,  and  never  opens  these 
but  when  the  spirits  are  wanted  for  use ;  thus  she  resolves  these  sphe- 
rules or  ovula  in  the  stomach  itself,  while  she  is  resolving  the  composite 
parts  of  the  food  into  the  least  parts  of  the  chyle.  Another  ground  is, 
that  in  this  gland  Vercelloni  found  a  nidus  of  ovula  verminosa,  of 
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branes,  or  vitiate  the  chyle,  the  ossophagus  sometimee  ejects 
it  by  Tomiting ;  particularly  the  air,  always  a  most  unwelcome 
guest,  and  which  it  eructates  in  the  form  of  flatus. 

82.  Furthermore,  the  oesophagus  brings  together  and  unites 
the  lowest  things  and  the  highest ;  it  connects  all  things  belong- 
ing to  the  tongue  and  the  palate,  to  the  mouth  and  the  lips ; 
consequently  to  the  temples,  the  cheeks  and  the  forehead;  also  to 
the  nares  and  the  cranium,  and  thereby  to  the  cerebrum  |  in  a 
word,  to  the  head ;  as  well  as  all  things  belonging  to  the  chest 
— ^in  short,  all  things  above  the  diaphragm — ^with  all  things  be- 
longing to  the  abdomen,  or  with  all  beneath  the  diaphragm  {p)  v 

wonn's  eggs,  which,  he  says,  "  are  to  give  vitality  to  the  chyle"  (n.  73 ;) 
and  that  Morgagni  found  ''vermiculi"  in  the  dorsal  gland  (n.  73). 
Nothing,  in  fact,  is  more  common  than  for  forms  in  a  state  of  quick 
motion,  to  appear  in  all  those  parts  where  the  afflux  of  spirits  is  abun- 
dant, as  in  the  epididymes,  the  vasa  deferentia,  the  vesiculse  seminales, 
and  the  semen  itself:  and  also,  according  to  Leeuwenhoek,  even  in  the 
saliva  of  the  mouth.  So  that  it  seems  as  if  the  substance  called 
animal  spirit,  were  in  the  constant  desire  and  endeavor,  wherever  an 
opportunity  b  offered,  of  clothing  itself  with  a  body,  but  which  body 
easily  relapses  back  into  its  constituent  principles  or  spirits.  But  I 
wish  this  to  be  considered  as  purely  conjectural. 

{p)  The  viscera  of  the  abdomen,  as  the  stomach,  &c.,  or  the  mem- 
bers of  the  lowest  r^on,  are  connected  with  the  members  or  organs  of 
the  head,  or  of  the  supreme  region,  only  by  vessels,  fibres,  membranes, 
and  muscles ;  thus  generally  by  the  carotid  arteries  and  the  jugular 
veins;  but  these  do  not  preserve  the  connexion  directly ;  for  they  are 
engrafted  in  the  way  of  large  branches  on  the  aorta  and  vena  cava  supe- 
rior, and  thus  they  inflect  the  thread  of  continuity  in  a  kind  of  oblique 
manner.  The  Jibres  again  belong  solely  to  the  par  vagum,  which  de- 
scends firom  the  head,  its  Olympus,  to  these  low  regions,  and  enters 
them  only  near  the  lower  end  of  the  oesophagus,  just  beside  its  inser- 
tion into  the  stomach.  The  membranes  effect  the  connexion,  only 
through  the  pleura,  the  most  general  membrane  of  the  thorax,  and 
thus  by  means  of  the  diaphragm  with  the  peritonseum,  and  by  its 
means  again  with  the  viscera  enclosed  in  it.  The  same  may  be  said  of 
the  muscles,  which  superficially  cover  these  two  cavities  or  arks  of  the 
body.  It  is  evident,  therefore,  that  there  is  no  specific  medium  of 
union  between  the  viscera  of  the  abdomen  and  the  head,  but  the  oeso- 
phagus, which  absolutely  merges  in  the  stomach,  and  its  internal  coats 
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in  particular^  with  the  stomachy  by  means  of  its  coats^  external 
and  internal  {q) ;  and  by  means  of  its  passage  down  the  medias- 
tinum and  through  the  diaphragm  (r) ;  and  also  of  the  eighth 
pair  of  nerves^  which  it  collects  and  transmits  (s).    Now  as  it 

are  continuous  with  the  internal  coats  of  that  viscus ;  and  as  the  oeso- 
phageal coats  are  continuous  with  those  of  the  pharynx,  the  palate, 
the  tongue,  the  nares,  the  cheeks,  and  the  lips,  and  these  again  with 
the  coats  of  the  face,  ^md  so  forth,  it  therefore  follows,  that  the  oeso- 
phagus brings  together  and  imites  the  lowest  things  and  the  highest. 

(q)  Not  only  is  the  internal  coat  of  the  oesophagus  continuous  with 
the  internal  coat  of  the  stomach,  but  its  external  coat  also  is  continuous 
with  the  mediastinum  and  the  pleura.  *'  Its  first  coat,"  says  Winslow, 
"  in  the  thorax,  is  formed  only  by  the  dnpUcature  of  the  posterior  part 
of  the  mediastinum  ;  it  is  wanting  above  the  thorax,  in  the  neck, 
where  the  outer  coat  of  the  oesophagus  is  only  a  continuation  of  the 
cellular  tissue  of  the  neighboring  parts,"  n.  76.  "  The  exterior  coat 
of  the  oesophagus,"  sa3rs  Heister,  "  is  continuous  with  the  pleura  in 
the  thorax,"  n.  73.  That  the  other  viscera  of  the  abdomen  are  Uke- 
wise  conjoined  by  means  of  the  stomach  and  the  diaphragm,  will  be 
shewn  in  the  course  of  our  analyses. 

(r)  That  the  mediastinum  is  continuous  with  the  external  coat  of 
the  lungs,  and  also  with  the  pericardium,  and  thus  with  the  external 
coat  of  the  heart ;  and  that  the  diaphragm,  in  the  thorax,  is  con- 
tinuous with  the  pleura,  and  peculiarly  with  the  pericardium,  and  thus 
with  the  mediastinum,  will  be  seen  in  our  analysis  of  those  septa. 
Consequently  the  diaphragm  b  imited  to  the  oesophagus  in  two  ways 
and  by  two  bonds ;  so  likewise  the  viscera  depending  from  the  lower 
surface  of  the  diaphragm,  and  enclosed  in  the  peritonaeum;  for  the 
oesophagus  passes  through  the  fleshy  part  of  the  diaphragm,  and  thus 
unites  with  the  peritonaeum  also. 

(#)  The  par  vagum,  or  nervi  sympathetic  medii  of  Winslow,  in 
their  descent  and  passage  through  the  thorax,  embrace  the  oesophagus, 
and  send  filaments  across  it  from  side  to  side ;  and  at  length,  about  the 
lower  end  of  the  oesophagus,  at  its  insertion  into  the  stomach,  they 
unite  in  a  singular  manner,  and  ramify  from  this  point  round  both  sides 
of  the  stomach ;  and  then  form  the  great  stomachic,  mesenteric  and 
other  plexuses  ;  see  the  tabulae  of  Vieussens  and  Willis.  The  commu- 
nication of  the  oesophagus  with  the  members  of  the  abdomen,  is 
immensely  strengthened  by  the  par  vagum,  which  intimately  penetrates 
the  abdominal  viscera,  and  enters  and  constructs  all  their  parts,  and 
thus  binding  them  to  it,  governs  them  as  its  own  peculiar  property. 
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connects  the  substances  of  parts^  so  it  connects  their  particular 
and  general  forces ;  in  order  that  the  nexus  of  all  things  may  be 
maintained^  their  eflFects  properly  produced,  and  that  each  may 
regard  the  others  as  parts  of  itself,  and  vice  versa. 

83.  The  oesophagus  also  puts  forth  certain  motions,  which 
pass  uninterruptedly  through  the  stomach,  and  ultimately  through 
all  the  viscera  subjacent  and  appended  to  it ;  in  a  word,  it  con- 
stantly impresses,  not  the  cardiac,  but  the  alternate  respiratory 
motions  of  the  lungs  {t)  :  and  this,  by  means  of  the  cojitiguity 
of  the  pharynx  to  the  larynx  {u) ;  of  the  continuity  of  the  com- 
mon coat  of  the  oesophagus  with  the  pleura  {ai) ;  of  the  passage 

(t)  That  all  the  abdomioal  viscera,  the  stomach,  the  intestines,  the 
liver,  the  pancreas,  the  spleen,  &c.,  are  subject  to  the  rule  of  the  alter- 
nate pulmonic  motion,  and  of  this  motion  only,  will  be  shewn  in  the 
anatomy  of  each  viscus.  The  oesophagus,  with  its  appliances  and 
powers,  of  which  we  shall  treat  in  the  regular  order,  is  like  a  running 
axis  provided  with  thongs  and  cylinders,  whereby  it  excites,  turns  and 
whirls  the  abdominal  wheel  into  the  same  reciprocal  motions  as  the 
lungs. 

(u)  Respecting  the  great  nearness,  intimacy  and  friendship  which 
subsist  between  the  pharynx  and  the  larynx,  see  n.  85.  They  are  in 
fiict  conjoined,  head  to  head  and  neck  to  neck,  in  the  closest  manner  ; 
and  what  is  more,  the  larynx  puts  forth,  from  its  thyroid  and  cricoid 
cartilages,  moving  fibres,  as  it  were  reins,  whereby  it  completely  sur- 
rounds and  binds  the  pharynx ;  this  being  the  origin  of  the  oesophageeus 
muscle,  its  only  sphincter,  in  which  all  its  other  muscles  fix  their  roots. 
Thus  both  are  copulated  in  a  kind  of  conjugal  bond,  and  the  pharynx 
married  to  the  larynx.  The  consequence  is,  every  time  the  lungs  move 
the  bronchia,  these,  the  trachea,  and  this,  the  larynx,  that  the  larynx 
moves  the  pharynx,  this,  the  oesophagus,  and  this,  the  stomach ;  and 
the  stomach  all  the  other  levers  and  joints  of  the  entire  machine. 

(x)  See  what  we  said  above,  (n.  82,  q  and  r,)  respecting  this  con- 
tiguity and  continuity.  The  truth  is,  that  the  vertebral  column,  the 
ribs,  the  sternum,  and  the  diaphragm  itself,  with  the  muscles ;  in 
short,  the  whole  cavity  of  the  thorax,  is  lined  by  a  membrane  called 
the  pleura.  This  also,  by  a  wonderful  gyre  of  continuity,  rolls  round 
the  lungs,  and  keeps  all  the  contents  of  the  thorax  in  their  places  and 
general  connexion.  To  this  membrane  the  oesophagus  b  connected  by 
two  bonds ;  and  thus  closely  fettered,  it  cannot  open,  except  in  the 
same  intervals  as  the  lungs,  which  constitute  the  wheel  of  the  machine. 
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of  the  oesophageal  tube  through  the  fleshy  substance  of  the  dia- 
phragm (y)  :  of  the  collection  and  distribution  of  the  branches 
of  the  par  vagnin,  into  the  stomachic^  hepatic^  splenic,  mesen- 
teric and  renal  plexuses  (xr) ;  and  in  particular,  by  means  of  the 

(f/)  It  is  very  important  to  recollect  that  the  oesophagus  passes 
through  the  fleshy  part  of  the  diaphragm,  and  indeed  at  the  very  con- 
fluence of  its  muscular  fibres,  which  come  thither  continuously  from  the 
ribs,  the  Tertebrse,  and  the  sternum ;  or  firom  the  whole  circumference 
of  the  thorax :  and  that  thus  again  it  is  inseparably  dependent  upon 
the  same  powers,  which  carry  it  away  into  its  destined  motions'  by  a 
most  potent  natural  force.  The  di^hragm,  which  in  this  situation  is 
lined  by  the  pleura,  b  powerfully  impelled  into  these  reciprocal  motions, 
*  by  the  superincumbent  lobes  of  the  lungs  ;  mediately  also  by  the  inter- 
vention of  ligaments  :  and  this  b  precisely  the  case  with  the  oesophagus, 
which  b  fixed  into  the  diaphragm,  like  a  nail,  and  surrounded  by  the 
fibres  of  all  the  powen  which  are  acting  similarly.  From  these  con- 
siderations it  is  evident,  that  the  oesophagus  is  introduced  into  these 
motions  from  head  to  foot ;  at  the  upper  end,  as  we  said  before,  by  the 
larynx ;  in  the  middle,  by  the  pleura  and  mediastinum ;  at  the  bottom, 
by  the  diaphragm ;  consequently,  in  all  points  of  its  cylinder :  so  that 
these  forces  cannot  possibly  fail  of  their  effect.  Thus,  I  think,  there 
is  no  reasonable  doubt  remaining,  that  the  oesophagus  is  entirely  obe- 
dient to  the  lungs  in  these  respects. 

(z)  Respecting  this  nerve,  see  what  we  before  said,  (n.  82,  a).  It 
passes  through  the  fleshy  part  of  the  diaphragm,  with  the  oesophagus ; 
and  then  ramifies  extensively  in  the  subjacent  viscera,  and  penetrates 
and  constructs  their  innermost  connexions,  and  regulates  all  their 
offices  and  disposes  their  actions,  like  a  guardian  angel  sent  down  from 
a  higher  sphere.  Every  fibre  of  this  nerve  is  entirely  dependent  for  its 
life  and  activity  on  the  spirit  of  the  cerebrum  and  cerebellum :  thus  it 
conspires  to  the  same  vicissitudes  of  motion,  as  the  lungs;  for  the 
animatoiy  motions  of  the  brains  are  indisputably  coincident  with  the 
respiratory  motions  of  the  lungs.  By  the  power  of  this  nerve,  which 
entera  deeply  into  all  the  fibres  of  these  viscera,  every  thing  is  carried 
away  into  the  torrent  of  this  motion,  Jrom  the  innermost;  and  also 
similarly  from  the  outermost,  as  we  have  before  proved :  thus  both 
generally  and  most  particularly  the  same  effect  is  produced  by  the  most 
constant  law.  This  nerve  passes  through  the  same  muscular  substance 
of  the  diaphragm  ;  because  thus,  during  every  reciprocal  movement  of 
the  diaphragm  or  oesophagus,  the  same  general  motions  concur  with 
the  innermost ;  for  whenever  the  nerves  are  affected  by  any  cause  in  the 
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insertion  of  the  oeaophagos  into  the  bosom  of  the  stomaeh. 
Hence  all  the  viscera  of  the  abdomen  live  and  subsist  entirely 
under  the  government  of  this  motion ;  consequently  under  the 
government  of  the  lungs. 

84.  Nor  should  we  omit  to  mention  the  peculiar  motions  of 
the  oesophagus^  which  are  inconstant  or  occasional,  occurring 
whenever  the  tongue  eats  and  the  pharynx  swallows.  These 
motions  are  always,  indeed,  communicated  to  the  stomach ; 
but  after  a  gyre,  they  soon  fall  back,  (by  virtue  of  the  retractive 
and  impulsive  causes  and  forces  just  indicated,)  naturally  and 
spontaneously,  (since  these  causes  and  forces  depend  on  the  par 
vagum,)  into  the  alternations  of  the  puhnonic  motion  (a). 

body,  the  muscular  series  dependent  upon  them  are  also  put  into  action, 
see  n.  79,  {e).  For  this  reason,  the  motions  of  the  lungs  coincide 
with  the  animatoiy  motions  of  the  brain ;  and  for  the  same  reason, 
respiration  is  the  essential  outermost  life  of  the  body,  and  the  anima- 
tion of  all  the  fibres  by  the  brains  is  its  innermost  life :  were  these  two 
not  harmonically  coincident,  immediate  separation  would  take  place 
between  the  outermost  things  of  the  body  and  the  innermost. 

{a)  It  is  evidently  of  great  importance  to  examine  carefully  the 
connexions  of  parts  in  the  organic  body,  for  otherwise  the  successive 
fluxions,  or  the  very  effects,  of  forces  and  motions,  can  never  be  ex- 
plored. But  before  concluding  the  present  subject,  it  is  requisite  to 
add,  that  every  member,  as  here  the  oesophagus,  has  its  determinate 
sphere  of  action,  so  that  it  cannot  put  forth  the  whole  impetus  of  its 
forces  on  contiguous  and  continuous  members.  This  is  the  case  with 
the  oesophagus  in  regard  to  the  stomach,  with  the  stomach  in  regard  to 
the  intestines,  and  so  forth :  as  may  be  clearly  seen  from  the  very  arti- 
culation of  the  oesophagus  with  the  stomach ;  for,  as  Willis  says,  ''  The 
internal  or  villous  coat  of  the  oesophagus  is  continuous  with  the  palate 
and  the  stomach,  yet  it  is  very  distinct  from  that  of  the  stomach,  the  sides 
of  which  it  overlaps  for  about  three  finger-breadths."  (Opera :  Phar- 
maceutice  Ratianalis,  sec.  ii.,  cap.  ii.,  p.  5.,  4to.  Genevae,  1680.)  We 
before  observed  a  similar  boundary  between  the  pharynx  and  the  palate, 
(n.  79,  d)  ;  and  we  shall  again  advert  to  the  subject  in  the  next  chapter. 
This  law  prevails  in  all  parts ;  yea,  even  in  the  most  minute,  between 
point  and  point ;  constituting  the  ground  of  their  successiveness.  In  the 
present  case,  this  organism  is  a  contrivance  to  prevent  the  oesophagus, 
when  in  the  act  of  swallowing,  from  carrying  away  the  stomach  into 
predsely  the  same  inordinate  and  subsultory  motion  as  itself  is  subject 
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85.  It  is  worthy  of  consideration^  that  the  nearness,  inti- 
macy and  friendship  between  the  trachea  and  the  oesophagus, 
are  so  great,  that  the  two  rest  their  heads  together,  and  as  it 
were  mutually  embrace  and  kiss.  For  the  oesophagus  lives  by 
the  breath  of  the  trachea,  which  gives  it  activity;  and  the 
trachea,  by  the  food  of  the  oesophagus,  which  gives  it  nourish- 
ment. 

86.  The  same  close  friendship  unites  the  two  carotid  arteries 
and  the  two  internal  jugular  veins,  to  the  oesophagus.  For  the  ca- 
rotids ascend  along  the  oesophagus,  and  inject  into  its  glands  and 
pouches  the  salivary  lymphs,  of  which  these  arteries,  as  they 
approach  the  cerebrum,  first  purify  themselves  here(i).  And 
the  jugular  veins,  emerging  firom  the  fossse  of  the  skull,  close 
to  the  pharynx,  carry  down  from  the  cerebrum  the  spirit,  or  the 
innermost  part  of  the  blood,  at  the  same  time  that  the  oesophagus 
carries  down  the  body,  or  the  outermost  part  of  the  same 
blood  {c).  This  is  the  reason  of  their  association  and  fellowship 
on  the  way :  identity  of  end,  and  community  of  cause,  is  the 
bond  which  conjoins  them. 

to :  by  causing  the  motions  which  strike  it  in  the  way  of  continuity,  to 
die  away  readily  into  the  natural  pulmonic  motion :  as  when  the  ceso- 
phagus  is  affected  spasmodically,  by  various  ingesta  passing  into  it, 
forcibly  or  otherwise,  through  the  pharynx,  and  which  either  stick  in 
its  folds,  or  if  pushed  deeper  into  it,  excite  convulsive  motions. 

(b)  That  the  carotids,  as  they  approach  the  organs  of  the  external 
senses,  and  lastly  the  cerebrum,  or  the  organs  of  the  internal  senses, 
must  purge  themselves  of  impurities  by  means  of  the  salivce,  see  n.  72, 
ad  fin. ;  first  of  all,  therefore,  in  the  oesophagus,  which  demands  only 
the  grosser  impurities;  for  it  takes  in  undigested  substances,  and 
rapidly  transmits  them,  and  these  it  has  the  office  of  moistening. 

(c)  These  particulars  will  be  explained  in  our  analysis  of  the  blood. 
The  blood  derives  its  spirit,  consequently  its  life,  from  the  brain  and 
its  fibres;  its  body,  consequently  its  material  existence,  from  the 
stomach  and  the  food :  for  all  parts  and  forms  in  the  organic  system, 
the  greatest  as  well  as  the  least,  have  both  a  soul  of  their  own  and  a 
body  of  their  own. 


CHAPTER  IV. 


THE   STOMACH   AND   ITS  ORIFICES. 

87.  Heister.  ''The  stomach  or  ventriculus  is  a  hollow  mem- 
branous  yiscus ;  placed,  for  the  most  part,  m  the  left  hypochondrium, 
immediately  mider  the  diaphragm,  and  obliquely  between  the  liver  and 
the  spleen.  In  the  stomach  we  are  to  observe,  1.  Its  figure,  which  is 
like  that  of  the  bag  of  a  pair  of  bagpipes.  2.  Its  division,  into  two 
orifices  and  a  fimdus,  which  latter  is  directed  forwards.  The  left 
orifice,  caUed  the  cwrdia,  is  placed  much  higher  than  the  right  orifice, 
and  is  continuous  with  the  oesophagus,  and  fturnished  with  a  great 
number  of  nerves :  the  right  orifice,  or  pylorus,  is  connected  with  the 
intestines,  and  has  a  singular  valve  which  serves  to  close  the  stomach. 
(Camp,  Anat.f  n.  209.)  The  pylorus  is  not  situated  horizontally,  as 
some  anatomists  have  represented  it,  but  obliquely ;  in  point  of  fact,  it 
slants  downwards  from  right  to  left.  Moreover,  the  pylorus  does  not 
consist  merely  of  a  series  of  circular  fibres,  surrounding  the  orifice  of 
the  stomach,  but  usually  of  a  considerable  membrane,  which  is  some- 
times two  or  three  lines  broad.  We  are  to  observe,  however,  that  this 
membrane,  or  valve,  is  not  equally  large  in  all  subjects ;  in  some  it  is 
scarcely  more  than  one  line  in  breadth  ;  while  in  some  it  is  also  much 
larger  than  here  represented.  [See  Comp.  Jnat.,  tab.  i.,  fig.  6 ;  and 
**Ephemerid,  Naiur,  Curios.,  cent,  v.,  tab.  ii.,fig.  4."]  (Camp.  Anat., 
exp.  tab.  i.)  We  are  also  to  observe  the  ligament  by  which  the  pylorus 
is  connected  to  the  upper  part  of  the  stomach.  The  size  of  the  stomach 
varies ;  in  persons  addicted  to  gluttony  it  is  usually  very  large ;  and  in 
men  it  is,  in  general,  larger  than  in  women.  In  the  human  subject  it 
is  single ;  but  many  animab  have  several  stomachs.  Its  arteries,  called 
the  gastric  arteries,  arise  from  the  coeliac :  the  gastric  veins  run  to  the 
vena  portae.  Among  the  veins  we  must  observe  the  vasa  brevia,  which 
go  off  to  the  splenic  branch ;  and  the  coronary  vein  which  surrounds 
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the  stomach.  Its  nerves  principally  enter  at  the  left  orifice ;  they  come 
from  the  par  vagum,  and  are  very  large;  and  hence  it  is  that  the  sto- 
mach is  so  sensile.  Its  lymphatics  go  to  the  receptaculum  chyli.  The 
substance  of  the  stomach  is  membranous  ;  it  is  composed  of  five  coats. 
The  first  coat  is  membranous,  and  its  fibres  are  transverse.  The  second 
is  cellular.  The  third  is  muscular ;  in  this  coat  the  arrangement  of  the 
fibres  is  various  and  apparently  inextricable :  some  of  them  run  circu- 
larly from  the  upper  part  to  the  lower ;  some  only  on  the  upper  part  of 
the  stomach,  between  its  two  orifices ;  others  run  obliquely  from  the 
left  side  to  the  right ;  and  others  surround  the  orifices.  (Camp.  Anat., 
n.  209.)  Helvetius  describes  and  figures  a  very  different  situation  of 
the  muscular  fibres,  with  their  courses  and  divisions,  to  that  mentioned 
by  other  writers ;  but  whether  they  are  always  circumstanced  as  he  has 
laid  them  down,  is  a  matter  of  doubt.  I  incline  to  think,  that  the 
arrangement  of  these  fibres  varies  in  different  subjects.  Santorinus 
alleges,  that  the  fleshy  fibres  of  the  stomach  are  not  annular,  but 
spiral ;  and  that  the  spiral  fibres  are  most  conspicuous  in  robust  bodies 
about  the  pylorus.  It  is  much  more  easy  to  distinguish  the  cellular 
coat,  lately  pointed  out  by  Morgagni,  under  the  external  or  common 
coat,  particularly  in  that  part  of  the  viscus  which  lies  between  the  two 
orifices.  (Con^,  Anat.,  not.  9.)  The  fourth,  or  nervous  coat  of  the 
stomach,  forms  a  multitude  of  rugse,  and  is  furnished  with  a  number 
of  blood-vessels  and  small  glands,  which  secrete  the  gastric  fluid.  These 
are  more  readily  seen  in  the  pig  than  in  the  human  subject.  The  fifth 
coat  is  villous,  thin,  and  porous ;  it  adheres  very  closely  to  the  nervous 
coat.  (Camp.  Anat.,  n.  209.)  Malpighi  denies  the  existence  of  the 
villous  coat,  because  it  cannot  be  separated  firom  the  nervous  coat ;  in 
consequence,  he  only  reckons  three  coats :  at  the  same  time  he  admits 
that  there  are  viUi  and  papillse  in  the  stomach.  There  are  other  ana- 
tomists who  deny,  or  at  least  question  the  existence  of  even  these ;  but 
Ruysch  and  Santorinus  have  shewn  us,  that  they  may  be  made  visible  in 
the  human  stomach  by  macerating  it  in  warm  water ;  and  they  are  still 
more  obvious  in  the  stomachs  of  sheep,  pigs,  dogs,  and  other  animals. 
Morgagni  states,  that  in  this  coat,  in  the  human  subject,  he  has  occa- 
sionally noticed  ventricular  glands,  with  excretory  orifices  belonging  to 
them,  near  the  antrum  pylori :  but  Santorinus  affirms,  that  in  this  situa- 
tion he  saw  only  certain  orifices,  which  he  terms  siphunculi."  (Camp. 
Anat.f  not.  9  *  *.) 

88.  WiNSLOW.  "The  stomach  is  a  large  bag-like  receptacle, 
situated  partly  in  the  left  hypochondrium,  and  partly  in  the  epigastric 
region.  Its  figure  is  like  that  of  a  bagpipe  ;  being  oblong,  incurvated, 
large  and  capacious  at  one  end,  and  small  and  contracted  at  the  other. 
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Its  curvature  occasions  two  distinct  arches ;  one  large,  which  rons  along 
its  greatest  convexity ;  and  one  small,  opposite  to  the  former.  In  what 
follows,  we  shall  name  these  two  arches  the  great  and  small  curvatures 
of  the  stomach,  and  the  intermediate  parts,  its  sides  or  surfaces.  The 
stomach  has  two  extremities,  one  large,  and  one  small,  like  a  crooked 
funnel.  It  has  two  openings,  called  the  orifices  pf  the  stomach ;  one 
between  the  great  extremity  and  the  small  curvature  ;  the  other,  at  the 
end  of  the  small  or  contracted  extremity.  The  first  is  a  continuation 
of  the  oesophagus ;  the  second  leads  into  the  intestinal  canal,  and  is 
called  the  pylorus.  The  stomach  is  not  situated  in  the  left  hypochon- 
drium  and  epigastric  region,  in  the  manner  represented  in  most  of  the 
figures.  It  lies  transversely,  obliquely,  and  almost  laterally ;  the  great 
extremity  and  the  orifice  next  to  it  being  to  the  left,  and  the  small 
extremity  and  the  pylorus  to  the  right,  and  lower  and  more  inclined 
than  the  former.  The  great  extremity  is  in  the  left  hypochondrium, 
for  the  most  part  immediately  under  the  diaphragm ;  yet  the  neighbor- 
ing or  superior  orifice  is  not  in  the  left  hypochondrium,  but  almost 
opposite  to,  and  very  near  the  middle  of  the  bodies  of  the  last  dorsal 
vertebrae.  One  of  the  lateral  surfaces  or  convexities  b  turned  upward, 
the  other  downward ;  and  not  forward  and  backward,  as  in  the  dead 
subject,  where  the  intestines  no  longer  support  them  in  their  natural 
situation.  If  we  divide  the  stomach  along  the  two  curvatures,  into  two 
equal  parts,  we  find  that  the  two  orifices  are  not  both  in  the  same 
plane  of  division ;  but  that  the  diaphragmatic  orifice  is  in  the  upper 
half,  and  the  intestinal  orifice  in  the  lower  half.  Thus  the  body  of  the 
stomach  is  by  no  means  in  the  same  plane  with  the  oesophagus,  but 
forms  an  angle  or  fold  immediately  at  the  passage  of  the  oesophagus 
through  the  small  muscle  of  the  diaphragm ;  and  on  account  of  this 
angle,  the  superior  orifice  is  turned  a  little  backwards.  The  coats  of 
the  stomach  are  commonly  reckoned  to  be  four  in  number,  and  it  is 
usual  to  subdivide  these  into  several  others.  The  four  coats  are,  the 
external  or  common,  the  fleshy  or  muscular,  the  nervous  or  aponeurotic, 
and  the  villous  or  internal  coat.  The  first  or  external  coat  is  simply 
membranous,  being  one  of  the  internal  prolongations  or  continuations 
of  the  peritonaeum.  This  appears  evidently  at  the  connexion  of  the 
superior  orifice  with  the  diaphragm,  where  the  external  coat  of  the 
stomach  is  really  continuous  with  the  membrane  that  lines  the  inferior 
surface  of  the  diaphragm.  The  second  or  muscular  coat  is  made  up  of 
several  planes  of  fibres,  which  may  all  be  reduced  to  two,  an  external 
and  an  internal :  the  external  plane  is  longitudinal,  though  in  different 
respects,  following  nearly  the  direction  of  the  curvatures  and  convexities 
of  the  stomach :  the  internal  plane  is  transversely  circular.    The  fibres 
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of  the  external  plane  slant  from  space  to  space,  and  are  often  inter- 
sected by  smaU,  obUque,  whitish,  and  as  it  were  tendinous  lines.  This 
plane  is  strengthened  by  a  particular  fasciculus,  which  runs  along  the 
small  cunrature,  and  the  fibres  of  which  appear  to  be  less  oblique  than 
those  of  the  great  plane.  The  fibres  of  the  inner  plane  are  stronger  ; 
and  rather  segments  which  imite  at  different  distances,  than  complete 
circles :  for  they,  likewise,  are  intersected  by  great  numbers  of  small 
white  lines,  of  a  tendinous  aspect,  and  very  oblique;  which  all  to- 
gether represent  a  kind  of  network,  the  areoke  or  meshes  of  which  are 
extremely  narrow.  As  these  circles  or  gyres  approach  the  great  ex- 
tremity of  the  stomach,  they  become  gradually  smaller,  and  form  a 
kind  of  muscular  vortex,  the  centre  of  which  is  in  the  middle  of  that 
extremity.  Round  the  superior  orifice,  and  between  the  outer  and 
inner  planes,  there  are  two  distinct  planes,  about  the  breadth  of  a 
finger,  or  more,  and  very  oblique,  which  surround  this  orifice  in  oppo- 
site directions,  and  decussate  where  they  meet  on  the  two  lateral  sur- 
faces, where  they  are  ultimately  lost.  Along  the  middle  of  each  lateral 
surface  of  the  small  extremity,  there  runs  a  tendinous  ligament,  three 
or  four  lines  broad,  which  terminates  at  the  pylorus.  These  two  liga- 
ments lie  between  the  external  and  muscular  coats,  and  adhere  closely 
to  the  former.  Between  the  same  coats,  there  is  a  cellular  tissue,  which 
is  closely  adherent  to  the  external  coat,  and  which  dips  in  between  the 
muscular  fibres  of  the  second,  all  the  way  to  the  third  coat,  as  may  be 
demonstrated  by  inflating  it :  it  is  no  more  than  a  cellular  portion  of 
the  membranous  coat,  resembling  the  cellular  portion  of  the  perito- 
naeum. The  third  coat,  commonly  called  the  nervous  coat,  sustains  on  its 
convex  side,  a  very  large  number  of  capillaries  and  nerves.  On  the  concave 
side,  it  appears  to  be  of  a  very  loose  texture,  and  spongy  or  filamentary, 
containing  a  great  quantity  of  glandular  granules,  especially  near  the 
small  curvature,  and  round  the  pyloric  extremity  of  the  stomach. 
This  spongy  tissue  resembles  fine  cotton  or  wool,  as  may  be  seen  by 
macerating  it  a  Uttle  in  clear  water,  when  it  swells  and  tumefies.  It  is 
supported  by  a  kind  of  web  or  groundwork  of  fine  aponeurotic  fila- 
ments, which  intersect  each  other  obliquely,  much  in  the  same  manner 
as  in  the  third  coat  of  the  intestines  ;  and  it  adheres  to  the  convex  side 
of  the  villous  coat.  The  fourth  coat  of  the  stomach  is  the  villous  coat, 
formerly  called  the  tunica  fungosa.  We  observe  in  it  a  number  of  small 
holes,  answering  to  the  glandular  granules  already  mentioned.  These 
two  last  coats  are  of  greater  extent  than  the  two  former,  and  they  form 
large  rugae  on  the  concave  surface  of  the  stomach ;  the  major  part  of 
these  rugae  are  transverse,  but  irregular  and  wavy.  There  are  likewise 
some  longitudinal  rugae,  which  intersect  the  others ;  but  at  the  pylorus 
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they  all  become  longitudinal,  and  tenninate  there.  At  the  superior 
orifice  these  rugae  are  in  a  manner  radiated,  and  appear  to  be  a  continu- 
ation of  the  folds  of  the  cesophagus ;  only  they  are  thicker,  and  where 
they  meet  those  folds  they  form  a  sort  of  crown,  which  bounds  the 
superior  orifice  of  the  stomach,  and  distinguishes  it  from  the  extremity 
of  the  oesophagus.  The  interstices  of  the  rugse  often  contain  an  albu- 
minous humor  of  varying  density,  with  which  the  whole  carity  seems 
likewise  to  be  moistened.  This  humor  is  more  fluid  in  liying  bodies, 
and  is  supplied  by  the  glands  of  the  stomach.  It  may  be  termed  the 
gastric  or  stomachic  juice.  On  the  inner  surface  of  the  small  extremity, 
near  the  pylorus,  we  observe  a  broad,  thin,  circular  duplicature  or  bor- 
der, with  a  roundish  hole  in  the  middle.  This  border  is  a  fold  of  the 
nervous  and  villous  coats.  It  is  formed  in  part  by  a  fasciculus  of  fleshy 
fibres,  surrounded  by  the  duplicature  of  the  nervous  coat,  and  distin- 
guished not  only  from  the  other  fleshy  fibres  of  the  extremity  of  the 
stomach,  but  also  from  those  of  the  intestines,  by  a  thin,  whitish 
circle,  which  shines  through  the  external  or  common  coat,  round  the 
junction  of  the  stomach  and  intestines.  The  figure  of  the  pylorus  is 
that  of  a  ring  transversely  flattened,  the  inner  edge  of  which,  or  that 
next  the  centre,  is  turned  a  little  inwards  towards  the  intestines,  like 
the  broad  portion  of  a  truncated  funnel :  this  inner  edge  runs  naturally 
into  plaits,  or  gathers,  like  the  mouth  of  a  purse  when  closed.  It  is  a 
kind  of  sphincter,  which  is  capable  of  contracting  the  orifice,  but  not 
of  quite  shutting  it.  The  principal  arteries  of  the  stomach  are  the  coro- 
naria  ventriculi,  which  runs  along  the  small  curvature ;  and  the  two 
gastric  arteries,  the  left  or  greater,  and  the  right  or  lesser,  both  which 
form  one  common  or  gastric  vessel,  which  lies  along  the  great  curva- 
ture. The  coronary  artery  becomes  united  in  the  same  manner  with 
the  pyloric  artery,  and  both  form  one  common  or  continuous  vessel. 
These  two  arterial  arches  send  a  number  of  branches  over  both  sides  of 
the  stomach ;  and  these  branches  gradually  divide  and  subdivide,  in  all 
lands  of  ways,  and  many  times,  and  nearly  all  communicate  with  each 
other  by  anastomoses.  From  their  frequent  ramifications  and  commu- 
nications, two  different  networks  arise ;  whereof  the  first  and  largest 
lies  between  the  common  and  the  muscular  coats,  supported  by  the 
cellular  tissue ;  the  second,  which  is  smaller,  lies  on  the  surface  of  the 
nervous  coat.  The  latter  is  a  production  of  the  first,  being  formed  by 
short  offsets  from  it,  which  pass  through  small  interstices  in  the  mus- 
cular coat.  By  injection  we  can  shew  a  third  network  of  fine  capillary 
vessels,  which  run  between  the  glandular  granules  or  papilke  of  the  in- 
ternal or  villous  coat.  These  do  not  seem  in  the  natural  state  to  be 
genuine  blood-vessels,  as  inflammations  and  injections  might  incline  us 
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to  think.  The  arteries  of  the  stomach  come  originallj  firom  the  coeliac 
artery,  through  the  hepatic,  splenic,  and  coronaria  ventriculi.  The 
pyloric  and  superior  mesenteric  arteries  likewise  contribute  to  them 
more  or  less  immediately.  They  conununicate  also  with  the  internal 
mammary  and  diaphragmatic  arteries,  and  by  the  left  epigastric  with 
the  inferior  mesenteric  artery.  The  veins,  in  general,  are  ramifications 
of  the  vena  portse ;  and,  in  particular,  of  the  great  mesenteric,  splenic, 
and  internal  heemorrhoidal  veins.  They  accompany  the  arteries  more 
or  less  closely,  and  form  nearly  similar  arches  and  reticulations ;  but 
with  this  difference,  that  they  are  proportionably  larger,  their  reticular 
areolae  wider,  and  their  external  communications  more  frequent.  Be- 
tween the  common  and  muscular  coats  of  the  stomach  we  find  a  great 
number  of  nerves  of  different  sizes.  Many  of  them  pass,  in  the  form 
of  a  broad,  flat  fasciculus,  or  band,  along  the  small  curvature  of  the 
stomach,  from  the  superior  to  the  inferior  orifice.  The  rest  are  spread 
in  different  directions,  on  the  sides  and  extremities,  and  towards  the 
great  curvature,  here  and  there  forming  reticular  plexuses,  from  which 
a  great  number  of  filaments  are  sent  to  the  inner  coats.  They  arise 
principally  from  the  eighth  pair,  by  the  plexus  coronarius  stomachicus, 
formed  round  the  superior  orifice  of  the  stomach  by  an  expansion  of 
the  extremities  of  two  great  chords,  called  the  stomachic  nerves,  which 
descend  along  the  oesophagus.  The  great  sympathetic,  or  intercostal 
nerve,  contributes  likewise  to  them,  by  communicating  filaments,  which 
the  stomachic  plexus  receives  from  the  semilunar  ganglions,  and  from 
the  hepatic,  and  particularly  from  the  splenic  plexus."  (Exp.  Anat,,  Tr, 
du  Biu-Fentre,  n.  43—79.) 

89.  RuYSCH.  ''The  principal  part  of  the  arterial  ramifications  of 
the  stomach  are  distributed  to  its  nervous  coat,  which  is,  therefore, 
much  more  vascular  than  its  other  coats.  This  is  remarkable ;  and 
would  seem  to  indicate,  that  the  extremities  of  the  arteries  perform 
some  office  in  this  coat,  which  is  not  performed  in  the  other  coats  of 
the  stomach.  The  glands  of  the  nervous  coat,  in  my  opinion,  are 
nothing  more  than  the  excreting  extremities  of  the  blood-vessels,  ga- 
thered into  as  it  were  rotundo-oblong  globules,  or  else  into  round 
globules,  and  into  fasciculi.  For  when  I  filled  the  mesenteric  arteries 
with  red  injection,  it  escaped  through  the  so-called  glands  into  the 
cavity  of  the  intestines ;  and  this  was  often  repeated  with  the  same 
result.  In  addition  to  which,  when  I  placed  an  inverted  duodenum  (the 
arteries  of  which  were  injected)  in  fluid,  (after  it  had  been  macerated  in 
water,)  I  found  that  the  so-called  miliary  glands  of  the  duodenum  were 
disposed  in  the  form  of  brushes  or  tufts."  (Thes,  Anat.  ii.,  asser.  iii., 
n.  14,  not.  2,  p.  19,  20.    Amstel.  1741.)      "In  an  injected  and  in- 
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▼erted  portion  of  the  stomach  of  a  hoy,  I  observed  not  only  the  natural 
rugae  projecting  from  the  internal  surface,  but  also  thousands  of  gra- 
nules  of  the  wax-injection,  which  in  endeavoring  to  escape  through  the 
extremities  of  the  little  arteries  had  become  fixed  to  that  surface.  More- 
over, after  the  arteries  of  the  stomach  were  filled,  the  injection  came 
out  from  their  extremities,  in  drops,  into  its  cavity  ;  and  I  found  this  to 
be  the  case  in  the  intestines  also."  (Thes.  Anat.  vi.,  asser.  i.,  n.  23, 
not.  1,  p.  28.  Amstel.  1744.)  "Before  the  stomach  terminates  in  the 
inferior  orifice,  it  exhibits  an  immense  number  of  extremely  minute, 
quadrangular,  cellular  compartments,  of  different  sizes,  and  which  have 
some  analogy  with  the  cells  in  that  portion  of  the  calTs  stomach,  called 
the  reticulus  ;  excepting  that  they  are  much  larger  in  the  calf  than  in 
the  human  subject."  (Thes.  Anat,  ii.,  asser.  iii.,  n.  4,  p.  15.)  Let 
the  reader  particularly  examine  the  tables  of  this  author;  as  The8. 
Anat.  ii.,  tab.  v.,  fig.  1 ;  where  he  exhibits  the  oesophagus  and  sto- 
mach of  a  child,  with  the  longitudinal  fibres  and  the  arteries  ;  also  the 
omentum,  furnished  with  myriads  of  blood-vessels,  but  destitute  of  fo- 
ramina. Und,,  tab.  v.,  fig.  2 ;  shewing  a  portion  of  the  adult  stomach 
inverted,  with  its  interior  folds  and  innumerable  pores.  Ibid.,  tab.  v., 
fig.  3 ;  an  inverted  portion  of  the  viscus,  taken  from  above  the  pylorus ; 
a,  the  place  where  there  are  no  folds  or  plicse,  but  the  internal  surface 
of  the  stomach  is  provided  with  Uttle  round  prominences  or  monticuli : 
by  the  quadrangular,  cellular  compartments  of  different  sizes.  And 
ibid,f  fig.  4,  the  same  magnified.  Respecting  the  villous  coat  and  the 
papillae,  see  Advert,  Anat,,  dec.  iii.,  p.  33,  34.   (Amstel.  1737.) 

90.  LsEUWENHOitK.  "  I  took  some  chyle  (in  a  glass  tube)  from 
the  intestines  of  a  lamb,  and  afterwards  some  from  the  lacteals  near  the 
liver,  in  the  neighborhood  of  the  pancreas.  In  somewhat  less  than 
four  minutes  I  found  it  coagulated.  Its  particles  then  seemed  to  form 
a  kind  of  crystalline  humor,  in  which  no  distinction  of  parts  was  visi- 
ble, except  that  certain  particles  were  sticking  in  it,  having  been  im- 
pacted there  during  the  coagulation  ;  some  about  a  sixth  part  the  size 
of  a  globule  of  human  blood ;  many  also  composed  of  two,  three,  four, 
five,  and  a  few  of  six  such  globules  [talium  globulorum]  ;  and  several 
of  them  seemed  to  be  at  least  in  superficial  contact.  The  uncoagulated 
part  of  the  chyle  was  thin  and  fluid,  and  mingled  with  the  particles  just 
mentioned,  and  with  an  incredible  number  of  globules  besides;  so  many, 
indeed,  that  the  whole  material  appeared  to  coiunst  of  nothing  else ; 
although  in  reality  they  were  only  swimming  in  it."  (Arcana  Nature 
Detecta,  p.  11,  12.     Lngd.  Bat.  1722.) 

91.  SwAMMERDAM.  "Where  the  stomach  of  the  louse  joins  the 
breast  above,  its  figure  resembles  a  fork  with  two  teeth :  these  are  two 
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blind  appendages  of  the  stomach,  which  go  deep  into  the  breast,  and 
on  either  side  near  the  gullet  and  spinal  marrow,  and  reach  to  the  first 
pair  of  legs.  The  stomach  manifestly  consists  of  two  coats  :  the  ex- 
ternal coat  is  furnished  with  a  great  number  of  pulmonary  pipes :  both 
coats  consist  of  a  vast  quantity  of  globular  granules,  which  are,  how- 
ever, somewhat  irregular  in  form.  The  motion  of  the  stomach  is  truly 
wonderful ;  insomuch  that,  by  reason  of  its  strong  agitations,  con- 
tractions, dilatations,  corrugations  and  expansions,  (which  are  plainly 
seen  through  the  body,  and  strike  one  with  amazement,)  one  might 
suppose  it  an  animal  within  an  animal.  These  are  particularly  con- 
spicuous, when  blood  is  passing  into  the  stomach  at  the  time  of  suck- 
ing, and  when  the  stomach  is  full  of  food ;  for  then  the  food  is  observed 
to  be  shaken  and  agitated  up  and  down,  and  on  every  side  in  the 
stomach.  When  the  louse  is  hungry,  it  sucks  from  a  pore,  and  the 
blood  is  observed  by  the  microscope,  to  ascend  to  the  head  in  a  rapid 
and  as  it  were  frightful  stream,  in  whatever  posture  the  animal  is  suck- 
ing. &c.  (Bib.  Nat,,  p.  74 — 80,  tab.  ii.,  fig.  3,  6.)  The  stomach  is 
in  strong  and  continual  agitation,  being  hardly  a  moment  at  rest. 
(ibid,,  p.  71.) 

"  The  stomach  of  the  covered  snail  consists  of  three  coats  ;  when 
empty,  it  appears  full  of  oblong  grooves ;  it  grows  narrow  by  degrees, 
and  terminates  in  the  pylorus.  Two  beautiful  vessels  run  along  the 
stomach  and  the  gullet,  and  discharge  a  humor  into  the  upper  part  of 
the  palate,  in  the  mouth,  through  two  small  apertures  ;  they  are  there- 
fore plainly  salivary  ducts.  These  two  little  vessels  arise  from  two  small, 
clear  and  snowy  parts.  A  beautiful  little  vessel  runs  over  their  whole 
surface,  and  gives  a  great  many  branches  to  each  of  them.  These 
little  parts  are  laterally  connected  with  the  stomach  by  several  vessels, 
which  look  like  so  many  delicate  filaments.  (Bib.  Nat,,  p.  123,  124, 
tab.  v.,  ^.  6,  7,  8.) 

"  The  stomach  of  the  canceUus  or  hermit-fish  is  partly  membranous 
and  partly  osseous :  its  little  bones  are  very  beautiful :  it  has  many 
muscles.  In  the  cavity  of  the  stomach,  I  saw  three  distinct  teeth, 
each  of  which  was  divided  into  several  smaller  teeth,  &c.  (Bib.  Nat., 
p.  202,  203,  tab.  xi.,  ^g.  3.) 

"  The  stomach  of  the  hemerobios,  ephemerus,  or  as  it  is  sometimes 
called,  the  esca  or  bait,  consists  of  a  thin  and  delicate  membrane,  cor- 
rugated on  the  inside,  and  full  of  reticular  plaits ;  and  provided  with 
many  tubuli  which  resemble  blood-vessels.  (Bib.  Nat.,  p.  248,  249, 
tab.  xiv.,  fig.  1 ;  tab.  xv.,  fig.  5.) 

''The  cossus  or  worm  of  the  scarabaeus  is  almost  filled  by  the 
stomach ;  this  consists  of  several  coats,  and  has  moving,  circular  fibres : 
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the  creature  lives  on  the  wood  of  the  sumach-tree.  The  stomach  is 
very  narrow  where  it  forms  the  gullet ;  a  Uttle  after  it  expands,  until  it 
makes  its  upper  orifice,  answering  to  the  oesophagus.  In  that  part,  the 
stomach  is  armed  with  ahout  seventy  httle  tooth-like  processes,  whereof 
some  are  longer  than  others.  These  are  divided  into  six  rows ;  of 
which  the  two  upper  ones  point  inwards,  but  the  other  four  point 
partly  forwards,  partly  backwards.  All  these  tooth-Uke  tubuli  open 
into  the  stomach,  in  the  same  manner  as  the  appendages,  or  the  pan- 
creas in  fishes,  opens  into  the  intestines :  each  opens  separately  into 
an  ecphysis,  as  in  the  salmon.  A  Uttle  lower  down,  the  stomach  is 
rendered  conspicuous  by  twenty-two  whitish,  glandular  tubes,  with 
their  ends  directed  backwards.  Finally,  about  the  lower  part  of  the 
stomach,  a  little  above  the  beginning  of  the  pylorus,  we  again  observe 
thirty  such  tubes,  which  are  also  uneven,  and  open  into  the  stomach  in 
this  situation,  with  their  ends  pointing  forwards.  A  sort  of  suture, 
Hke  the  raphe  of  the  perinseum,  divides  the  stomach :  which,  more- 
over, has  infinite  pulmonary  tubes  inserted  into  it.  (Bib,  Nat.y  p.  313, 
314,  315,  tab.  xxvii.,  fig.  11,  12.)  In  the  njrmph  into  which  the 
cossus  changes,  the  gullet  keeps  its  original  form ;  but  the  stomach  is 
greatly  contracted,  and  its  appendages  almost  totally  vanish.  The  vasa 
varicosa  become  more  loose  and  free,  though  they  do  not  absolutely 
separate  from  the  stomach.  We  may  easily  divide  the  stomach  into  its 
three  coats.  It  is  wonderful  to  observe,  how  the  worm  of  the  hornet, 
that  is  to  put  on  the  form  of  a  njrmph,  discharges  its  excrements,  and 
the  internal  coat  of  the  intestine,  or  rather  of  the  stomach,  that  em- 
braces or  contains  them,  at  one  and  the  same  time.  (Bib,  Nat,,  p.  318, 
319,  tab.  xxviii.,  fig.  5. 

^'  The  stomach  of  the  bee-worm  is  [like  a  long  bladder,  or  vesicle,] 
furnished  with  numberless  pulmonary  tubes :  certain  glandular  bodies 
are  seen  through  it :  and  it  has  circular  muscular  fibres.  The  gullet  of 
the  bee  (apis  operaria)  is  exceedingly  narrow:  the  stomach  is  mem- 
branous and  thin:  it  is  generally  filled  with  honey,  which  is  easily 
distinguished  by  the  taste :  the  pylorus  follows  the  stomach.  (Bib,  Nat,, 
p.  411,  tab.  xxiv.,   fig.  5,  6,  and  p.  454.) 

^'The  stomach  of  the  caterpillar  of  the  day-butterfly,  almost  en- 
tirely fills  the  caterpillar's  body;  being  both  capacious  and  always 
distended.  The  gullet  is  a  small  and  slender  tube,  running  towards  the 
mouth  and  gradually  dilating  in  its  progress.  A  sort  of  tendinous  liga- 
ment runs  from  one  end  of  the  stomach  to  the  other ;  it  arises  firom  the 
tendons  of  the  muscular  fibres  of  this  part.  The  stomach  consists  of 
three  coats.  On  removing  the  stomach,  there  appear  very  plainly  two 
little  canals,  which  terminate  in  two  sharp  filaments,  that  are  inserted 
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near  the  intefltina  cceca.  (Bib.  Nat.,  p.  575,  576,  tab.  xxxiv.,  fig.  4,  5.) 
The  stomach  of  the  butterfly  is  strangely  altered  in  shape  from  the 
stomach  of  the  caterpillar:  it  is  now  sacculated  throughout,  like  an 
inflated  colon :  this  structure  affords  a  beautiAil  sight,  by  reason  of  its 
numerous  folds  and  convolutions.  On  the  back  part,  it  much  resem- 
bles a  small  intestine,  full  of  most  delicate  folds.  (Bib.  Nat.,  p.  595, 
596,  tab.  xxxvi.,  fig.  1. 

**  In  the  stomach  and  intestines  of  the  vermiform  nymph  of  the 
gad-fly  a  great  and  wonderful  transformation  is  observed.  The  upper 
part  of  the  stomach  is  found  to  be  contracted,  as  it  were,  into  five  small 
annular  rugae  or  folds,  through  which  the  pulmonary  tubes  run  very 
beautifully :  a  little  lower  it  is  divided  by  longitudinal  grooves.  It  is 
seen  shining  through  the  skin,  in  this  r^on,  like  a  kind  of  open  tube 
of  a  reddish  color.  The  beginning  of  the  small  intestine  is  very  beauti- 
fully sinuated  in  six  folds,  or  corrugated  convolutions.  (Bib.  Nat.,  p. 
674,  tab.  xli.,  fig.  6.)  The  inner  coats  of  the  intestines  come  away  in 
the  course  of  the  changes,   (ibid.,  p.  686.) 

"The  stomach  of  the  cuttle-fish,  or  sepia,  resembles  a  spherical  bag, 
somewhat  indented  in  the  middle.  It  consists  of  three  coats.  The 
internal  coat  readily  separates  from  the  middle,  with  the  ingesta  it  en- 
closes. Under  the  rectum  lies  an  appendage  of  the  stomach,  and  which 
opens  into  the  stomach  by  a  particular  orifice,  after  making  a  very  re- 
markable spiral  revolution,  like  a  snail-shell.  This  organ  is  smooth 
and  slippery  on  the  inside,  and  contains  a  matter  like  the  pancreatic 
juice  of  other  fishes."   (Bib.  Nat.,  p.  889,  890.,  tab.  li.,  fig.  5.) 

Respecting  the  stomach  of  the  acarus  or  mite,  see  ibid.,  p.  702, 
tab.  xliii.,  fig.  5. 

92.  Glisson.  ''Man  has  only  one  stomach,  whereas  some  other 
animals  have  two,  or  even  four.  There  is  but  one  in  carnivorous  quad- 
rupeds, as  the  lion,  the  wolf,  the  fox,  and  the  dog ;  also  in  the  horse, 
the  ass,  and  the  mule :  and  among  birds,  in  the  eagle,  the  hawk,  the 
crow,  the  kite,  and  the  owl.  It  is  to  be  observed,  that  animals  with 
incisor  teeth  in  the  lower  jaw  only,  have  four  stomachs  ;  this  is  the  case 
with  sheep,  oxen,  goats,  and,  in  a  word,  all  homed  animals ;  and  also 
with  ruminants  that  are  not  homed,  as  camels,  dromedaries,  does,  and 
some  kinds  of  sheep.  The  first  stomach,  or  reticulus,  has  three  ori- 
fices :  by  the  superior  it  receives  the  food  firom  the  mouth,  through  the 
gullet ;  by  the  second,  it  sends  it  into  the  great  cavity ;  by  the  third, 
into  the  omasus.  This  third  orifice  is  so  constructed,  that  whatever  it 
admits  must  be  conveyed  to  it  along  a  soft  and  very  sensitive  groove  in 
the  reticulus.  When  all  the  food  is  collected  together,  the  animal 
begins  to  ruminate ;  that  is  to  say,  the  great  stomach  pours  back  the 
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grass  properly  macerated  into  the  reticulus,  and  the  reticulus  pours  it 
back  into  the  mouth ;  where  it  is  comminuted,  and  again  descends  in- 
discriminately into  the  reticulus.  The  third  stomach,  called  by  the 
Latins  the  omasus,  ordinarily,  the  oentipellio,  receives  the  food,  now 
macerated  and  well  manducated,  from  the  reticulus.  The  inside  of  the 
omasus  is  entirely  ooTcred  with  large,  broad,  transverse  membranes,  of 
a  lunated  figure,  to  prevent  the  food  from  passing  out  of  it  with  undue 
rigidity.  The  abomasus,  or  fourth  stomach,  differs  very  Uttle  from 
the  human  stomach,  except  that  its  internal  coat  is  furnished  with 
larger  and  more  numerous  folds,  all  of  which  are  straight.  This  sto- 
mach receives  none  but  the  food  that  is  made  fine,  and  almost  converted 
into  chyle;  and  completes  the  process.  In  young,  sucking  animals, 
the  other  stomachs  are  scarcely  used  at  all,  this  fourth  one  alone  being 
exercised.  Granivorous  birds  have  two  stomachs;  one  membranous, 
the  other  fleshy :  also  an  intermediate  stomach,  but  which  is  only  a 
passage  finom  the  first  into  the  second.  The  first  is  the  crop,  which  is 
sometimes  found  double,  as  in  pigeons ;  in  which  case  the  gullet  is  also 
double."  (Traetatua  de  Fentriculo  et  IntestiniSf  ^.,  p.  140,  142,  145, 
146.  12mo.  Lugd.  Bat.  1676.) 

93.  Martin  Schurig,  among  his  collectanea,  has  the  following 
particulars  which  merit  insertion  in  this  place.  "  Ruminant  animals 
have  four  stomachs ;  a  large  stomach,  or  penula ;  a  second,  or  reticulus ; 
a  third,  or  centipellus,  called  also  the  cellular  chamber,  or  omasus 
(maniphis)  ;  and  a  fourth,  or  abomasus ;  which  last  is  the  true  stomach. 
There  are  instances  on  record  of  human  rumination."  (ChyloL,  p.  380-1 .) 
With  respect  to  the  stomach,  this  author  records  cases  of  irregular  posi- 
tion thereof,  and  of  large,  small,  thin,  double,  perforated,  and  ruptured 
stomachs,  (ibid.,  p.  367 — 398)  :  of  food  remaining  in  the  stomach  for  a 
long  time,  as  grapes,  pills,  pieces  of  sausage,  pickled  ginger,  suet,  let- 
tuce, thorns,  oats,  plum-stones,  and  rose-leaves:  also,  of  hydatids, 
stones,  Uce,  a  three-pronged  fork,  and  various  other  things,  being  found 
in  the  stomach.  (Und.,  p.  435—^45.)  ''J.  Hartmann  exhibited  the  sto- 
mach of  the  piscis  silurus,  and  shewed  its  wonderfol  motions :  the 
motion  b^an  in  particular  spots,  not  far  from  the  pylorus,  contracted 
TOiticaUy  to  three  different  points,  and  afterwards  extended  back  from 
the  same  points  through  the  same  vortices,  with  a  kind  of  regular 
systole  and  diastole.  The  motions  of  the  reciprocating  vortices  set  in 
motion  the  rest  of  the  upper  part  of  the  stomach,  as  well  as  the  intes- 
tine adjoining  the  pylorus ;  and  every  time  we  pressed  the  spots  before 
mentionied,  they  seemed  to  rise  into  the  same  kind  of  rhythmical  mo- 
tions, which  continued  at  short  regular  intervals:  and  this  not  only 
when  the  stomach  was  entire ;  for  even  when  it  was  cut  in  pieces,  in 
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the  evening,  it  still  exhibited  similar  motions.  The  spots  above  men- 
tioned were  occupied  by  innumerable  nerves,  lying  like  twisted  cords, 
without  any  membranous  covering,  on  the  external  surface  of  the 
stomach."  (ibid,,  p.  446,  447.)  Schurig  afterwards  enumerates  certain 
substances  which  have  passed  accidentally  into  the  cesophagus  and 
stomach :  little  bones,  the  prickles  of  fish,  the  jaw  of  a  fish,  crab's 
claws,  large  morsels  of  food,  buck-wheat,  pebbles,  the  stones  of  fruit, 
Persian  apples,  a  packing  needle,  common  needles,  large  and  small, 
pieces  of  wood,  a  diamond,  bits  of  cord,  of  leather,  goose-quills,  a 
living  crab,  a  ring,  nails,  money,  pieces  of  lead,  marbles,  a  pipe,  a 
child's  rattle,  the  prongs  of  a  fork,  a  spoon,  a  golden  cross,  a  surgical 
speculum,  the  links  of  a  chain,  a  clasp,  a  pair  of  scissors,  an  iron 
whetstone,  the  stalk  of  an  iron  pot,  the  point  of  a  knife,  (ibid.,  p. 
278 — 321.)  Schurig  also  speaks  of  knife-eaters,  and  mentions  noted 
cases  at  Prague,  in  Prussia,  at  Basle,  Halle,  London,  and  Harburgh ; 
also  of  glass-eaters,  stone-eaters,  poison-eaters,  and  of  those  who  would 
eat  any  thing  whatever,  (ibid.,  p.  322 — ^343 :)  of  various  substances 
that  have  got  into  the  trachea,  (ibid.,  p.  349  seq. :)  of  division,  car- 
tilaginous alteration,  dilatation,  and  rupture  of  the  oesophagus,  (ibid., 
p.  361,  2:)  of  impeded  deglutition,  arising  firom  defect  of  the  uvula, 
erosion  of  the  epiglottis,  ulceration  of  the  fauces,  cartilage,  fleshy 
growths  and  tumors,  growing-together  of  the  parietes  of  the  oesophagus, 
aneurism,  polypus  and  stricture  of  the  oesophagus,  small-pox,  paralysis 
of  the  orifice  of  the  stomach,  the  use  of  mercury  and  tobacco,  the  bite 
of  a  viper,  polypus  of  the  nares  and  fiituces,  and  from  a  number  of  other 
causes,  besides  external  ones,  (ibid.,  p.  256 — 277.)  He  mentions  the 
case  of  a  Maltese  drunkard,  who,  after  drinking  twenty  or  thirty 
glasses  of  water,  would  presently  vomit  them  up,  for  the  amusement  of 
spectators,  and  either  spirt  the  glasses  full  again,  one  after  another,  or 
else  throw  the  whole  body  of  fluid  to  a  distance  of  twenty  feet,  or  more. 
He  was  accustomed  also  to  repeat  the  same  thing  with  rose-water, 
spirits  of  wine,  &c.  (ibid.,  p.  528.)  In  dissecting  the  glutton  or  poly- 
phagus  (vielfras),  Schurig  found  the  cavity  of  the  stomach  full  of  bones 
or  tendons,  all  sticking  together,  and  of  a  sort  of  digestive  juice  resem- 
bling chjrme :  the  stomach  itself  was  expanded  and  soft,  and  the  intes- 
tines exhibited  the  natural  convolutions,  (ibid.,  p.  29.) 

Schurig  also  records  instances  of  diseased  appetite,  or  of  pica  and 
malada:  of  persons  who  have  desired  and  eaten  sand,  lime,  mud, 
earth,  cinders,  coals,  sulphureous  turf,  pitch,  cart-grease,  glue,  stones, 
alabaster,  tartar,  pieces  of  pot,  loaves  of  bread,  wheat,  beans,  millet, 
buck-wheat,  leaven,  marjoram,  pepper,  ginger,  mace,  cinnamon,  onions, 
kitchen  salt,  almond-emulsion,  vinegar,  treacle,  fnngi,  cherries,  rotten 
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citrons,  herrings,  crabs,  a  live  eel,  a  calTs-liver,  lizards,  fi^ogs,  spiders, 
scorpions,  lice,  a  live  chicken,  skins,  tow,  wool,  cotton,  hair,  gloves, 
linen  and  thread,  neckcloths,  blotting  paper,  hay,  dung,  the  mire  of 
cattle,  human  flesh,  raw  meat,  and  metals,  (ibid.,  p.  42 — 90.)  He 
also  mentions  that  pica  has  been  noticed  in  brutes,  as  in  the  cat  and 
the  dog :  and  in  man,  in  the  forms  of  depraved  appetite  for  water,  milk- 
whey,  vinegar ;  of  longing  for  peculiar  colors  and  smells,  for  sucking 
the  wind  out  of  bellows,  for  throwing  ^gs  into  other  persons'  faces, 
for  receiving  slaps,  and  for  thieving,  (ibid,,  p.  92 — 96.) 

He  also  relates  several  instances  both  fi!om  sacred  and  profiine  his- 
toiy,  of  prolonged  abstinence  finom  food  and  drink;  (ibid.,  p.  175, 
seq. ;)  of  loathing  and  antipathy  to  certain  foods ;  and  to  different 
uninmln ;  (tbid.,  p.  96,  seq. ;)  likewise  of  various  antipathies  founded 
on  the  senses  of  sight  and  hearing,  (tbid.,  p.  163 — 166 :)  of  which 
we  shall  speak  elsewhere.  (Chyloloffia  HiatoriohMediea.  4to.  Dresdae, 
1725.) 


ANALYSIS. 


94.  The  stomach,  like  a  large  bladder  or  tubtdated  retort, 
receives  in  its  bosom,  through  what  is  called  the  cardiac  orifice, 
every  kind  of  saliva  and  available  food ; — commixes,  circulates, 
squeezes,  strains,  bruises,  triturates,  macerates,  seethes,  extracts, 
in  a  word,  digests  it ; — ^then  carries  it  outwards,  drives  it  through 
certain  foramina,  and  evaporates  and  sublimates  it  along  certain 
ducts,  its  appointed  passages : — summons  and  sharpens  the 
menstrua  (a),  and  increases  the  forces,  according  to  the  measure, 
degree  and  success  of  the  operation ;  and  again  repeats  the  pro- 
cesses ;  that  is  to  say,  reduces,  filters,  corrects  and  seethes  the 
materials  which  have  been  once  digested;  and  all  the  time, 
transmits  the  rectified  portions  through  foramina  into  tubiQar 
passages;  but  sends  off  whatever  it  has  not  thoroughly  laid 
open  freclusU),  through  the  pylorus  into  the  intestines  (&). 

(a)  We  shall  consider  presently  what  it  is  that  performs  the  office 
of  menstruum ;  and  shew,  that  this  office  is  not  confined  to  the  salivse, 
but  extends  to  all  kinds  of  liquids  taken  by  the  mouth,  as  water,  milk, 
syrups,  juices,  beer,  wine,  spirits,  &c. ;  which  the  stomach  therefore 
desires,  sometimes  with  a  certain  secret  craving.  At  the  same  time,  it 
also  summons  suitable  salivee,  and  applies  all  their  properties  to  use  ; 
for  it  decomposes  even  the  saliva  itself,  and  draws  from  it  whatever  can 
contribute  to  its  purposes,  throwing  it  on  the  food,  and  mixing  it  there- 
with ;  the  aqueous  portion  of  the  saliva  with  saline  particles,  the  volatile 
spirituous  portion,  and  the  subtle  phlogiston,  with  oily  particles.  More- 
over, it  imbues  and  vivifies  all  things  with  the  very  spirit  of  its  fibres, 
and  thereby  enables  them  to  flow  congenially  through  the  pores  into  the 
vessels,  and  finally  to  be  fitted  for  the  blood. 

(6)  The  uses  of  the  stomach  are  brought  together  here  in  a  simul- 
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95.  The  stomach  performs  and  completes  all  these  things, 
by  its  motion,  warmth  and  delay.  Thus  it  gives  the  salivse  an 
opportunity  of  acting,  and  of  making  use  of  their  powers  and 
forces,  or  natural  properties,  and  thereby  producing  their  ef- 
fects {c).  Apart  from  their  great  chemical  vessel,  and  its  acti- 
vities,  the  salivse  would  be  barren,  impotent  and  void  of  office  {d). 
Hence  it  is  evident,  that  nature,  or  the  soul  in  which  this 
nature  dwells,  here  disengages,  develops  and  realizes  all  the  latent 
resources  of  art  and  science,  chemical,  physical  and  mechanical, 
from  their  innermost  grounds  and  principles ;  which  if  a  man 
can  touch  on  the  surface  only,  and  with  the  edges  of  his  lips, 
he  is  an  Apollo. 

96.  Here  nature,  in  her  operations,  proceeds  by  degrees 
from  outmost  to  inmost ;  and  also  frt)m  both  to  both  at  once  : 
thus  nothing  is  presented,  that  she  does  not  subdue,  dissolve, 
remodel,  convey  outwards,  and  at  last  into  the  blood,  for  which 
it  is  adapted. 

97.  The  stomach — convoluted  of  a  manifold  series  of  mem- 
branes; these,  of  a  manifold  series  of  muscles,  tendons,  liga- 
ments, glands  and  papillae;  and  these,  of  a  similar  series  of 
fibres,  vessels  and  ducts— winds  in  a  stupendous  gyre,  and  thus 
generates  a  cavity  or  ampulla,  which  in  its  folded  and  corrugated 
state,  is  designed  to  be  the  very  perfection  of  geometrical,  ter- 

taneous  series,  or  in  a  summary ;  from  which  I  shall  draw  them  forth, 
one  by  one,  in  successiye  order,  in  the  proper  places. 

(e)  The  properties  of  the  saliva  were  discussed  above,  (n.  81,  m), 
where  it  was  shewn  to  have  powers  of  dfluting,  softening,  dissolving, 
extracting,  altering,  sheathing,  carrying,  insinuating,  and  vivifying. 

(d)  The  stomach  is  the  agent ;  the  food,  the  patient ;  the  saliva  is 
the  active  medium  belonging  to  the  agent.  By  cooperation,  the  agent 
becomes  an  efficient  sufficient  cause,  and  produces  a  full  effect.  This  is 
the  case  universally.  Were  the  agent  without  appliances  and  means  ade- 
quate and  accommodated  to  its  particular  activities,  and  to  the  passi- 
vities of  those  substances  upon  which  the  action  is  directed,  its  efforts 
and  readiness  to  act  would  be  in  vain.  Here,  however,  all  the  requisite 
means  are  most  complete.  Thus  the  most  intimate  and  hidden  things 
are  those  exclusively  which  nature  here  draws  from  her  bosom,  or,  what 
amounts  to  the  same  thing,  from  the  principles  of  our  human  arts  and 
sciences. 
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restrial  and  corporeal  forms;  and  to  emulate  and  aspire  to  a 
kind  of  infinity^  and  to  powers  of  spontaneous  activity  and 
motion.  For  the  stomach  has  two  curvatures  or  arches^  and  on 
its  concave  surface^  respects  poles^  axes  and  foci;  by  these, 
through  their  radii,  which  are  so  many  circular  forms,  circum- 
ferences ;  and  by  all  points  of  these  again,  their  poles,  axes  and 
foci:    and  so  on,   in  an  everlasting  gyre(e).    A  similar  form 

(e)  I  am  speaking  of  the  stomach  in  its  oomigated  and  folded  state, 
while  digestion  is  proceeding,  and  of  its  form  in  that  state  ;  not  of  the 
stomach  when  expanded.  Whenever  any  action  is  intended,  a  corre- 
sponding motion  is  induced,  and  a  form  imprinted  and  stamped  corre- 
sponding to  the  motion ;  namely,  on  substances,  as  the  proper  subjects 
from  which  motions,  forces,  powers,  and  modes  result :  thus  the  form, 
or,  as  it  is  commonly  called,  the  structure  or  frame  of  substances,  coin- 
cides with  the  form  of  the  active  forces,  consequently  with  the  form  of 
the  motion  which  produces  the  action.  That  such  a  form  is  imprinted 
on  the  stomach,  is  proved  by  the  plain  evidence  of  the  senses ;  which 
also  is  singularly  corroborated  by  the  leading  facts  of  anatomical  expe- 
rience. That  the  first,  or  most  general  determination  of  this  motion, 
goes  forth  into  the  vortex,  from  the  cardiac  orifice  as  its  centre  and  focus, 
is  shewn  by  Winslow,  where  he  says,  "  At  the  superior  orifice  the  rugae 
are  in  a  manner  radiated,  and  appear  to  be  a  continuation  of  the  folds 
of  the  oesophagus."  (n.  88.)  But  at  the  pylorus,  the  limit  or  goal  of 
this  gyre,  and  which  I  term  the  second  or  general  focus,  the  same 
rugae,  hues  or  radu,  again  draw  in,  converge,  and  become  longitudinal ; 
according  to  the  descriptions  of  all  our  authors.  The  stomach  has  also 
its  polar  points  or  cynosures.  "  As  the  circles  or  gyres,"  says  Winslow, 
"  [of  the  fibres  of  the  muscular  coat]  approach  the  great  extremity  of  the 
stomach,  they  become  gradually  smaller,  and  form  a  kind  of  muscular 
vortex,  the  centre  of  which  is  in  the  middle  of  that  extremity."  (n.  88.) 
This  spot  is  in  the  relation  of  a  kind  of  pole  to  the  foci  or  orifices 
themselves,  whereby  they,  as  well  as  all  the  radu  and  circumferences 
proceeding  from  them,  are  brought  into  relation  with  each  other ;  and 
opposite  to  it,  we  also  observe  a  kind  of  antarctic  pole,  in  the  extremity 
of  the  lesser  arch.  With  respect  to  the  circles  or  circumferences,  they 
are  the  two  greatest  but  continuous  arches,  forming  a  kind  of  equinoctial 
line,  wherefrom  proceed  the  lesser  arches,  which  are  related  to  the 
greatest,  and  by  this  means  to  the  poles.  Winslow  terms  "  these  two 
arches  the  great  and  small  curvatures  of  the  stomach,  and  the  interme- 
diate parts,  its  sides  and  surfaces ;"  the  two  ends,  he  names  its  '*  extre- 
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occurs  in  the  intestines^  or  in  the  iQtimates  of  the  body ;  like- 
wise in  the  brains^  or  in  the  principles  of  the  body ;  and  also 
throughout^  in  the  intermediates.  This  form  must  be  called  the 
perpetual-circular,  or  properly,  the  spiral  form ;  it  is  the  essential 
form  of  motion,  or  of  the  fluxion  of  organic  substances  in  the 
animal  world  (/). 

mides."  (n.  88.)     The  lesser  circles,  which  more  properly  speaking  are 
the  diameters  of  the  larger  or  largest,  nmning  from  it  as  circular  curves, 
are  delineated  in  the  tabidae  of  Ruysch  and  Willis,  which  represent  the 
inverted  stomach  vnth  its  rugse  or  folds.     Something  exactly  similar  to 
these,  both  as  respects  their  form  and  their  mode  of  circumvolution,  is 
observable  in  the  cerebrum ;  where  also  there  is  a  similar  formation  of 
poles,  axes,  foci,  and  circles,  great  and  small,  as  we  shall  shew  in  our 
analysis  of  that  organ :  also,  in  the  intestines,  of  which  we  shall  treat 
in  the  next  chapter.     Inasmuch  as  this  form  of  fluxion  has  never  yet 
been  brought  vnthin  the  domain  of  geometry,  therefore  its  winding  and 
meandering  determination  bafBes  and  eludes  the  mind.     Wherefore,  in 
order  to  escape  from  the  labyrinth,  many  writers,  as  Boerbaave,  San- 
torinus,  and  others,  sometimes  caU  this  motion  spiral, .  but  more  com- 
monly, the  peristaltic  and  vermicular  motion.     "  The  arrangement  of 
the  [moving]  fibres,"  says  Heister,    ''is  various,  and  seemingly  inex- 
tricable," (n.  87.)     "  The  structure"  [of  the  stomach  in  the  butterfly], 
says  Swammerdam,  "  affords  a  beautiful  sight,  by  reason  of  its  numerous 
folds  and  convolutions."     ''  In  the  louse,"  says  be,  "  the  motion  of  the 
stomach  is  truly  wonderful;  insomuch  that,  by  reason  of  its  strong 
agitations,  contractions,  dilatations,  corrugations  and  expansions,  (which 
are  plainly  seen  through  the  body,  and  strike  one  vrith  amazement,) 
one  might  suppose  it  an  animal  within  an  animal,"    (n.  91.)      Still 
more  vividly  does  Hartmann  describe  the  motion  of  the  vortex  in  the 
stomach  of  the  piscis  silurus,  or  sturgeon,  in  which  he  has  succeeded 
in  actually  demonstrating  it  to  the  senses.     "  The  stomach,"  says  he, 
''  displayed  wonderfol  motions :  the  motion  began  in  particular  spots, 
not  far  from  the  pylorus,  contracted  vorticaUy  to  three  different  points, 
and  afterwards  extended  back  from  the  same  points  through  the  same 
vortices,  with  a  kind  of  regular  systole  and  diastole.     The  motions  of 
the  reciprocating  vortices  set  in  motion  the  rest  of  the  upper  part  of 
the  stomach,  as  well  as  the  intestine  adjoining  the  pylorus,"  (n.  93.) 

(/)  I  intend  to  explain  the  nature  of  the  spiral  form  in  an  especial 
doctrine  of  forms.  Meanwhile,  for  the  better  understanding  of  the 
subjects  mentioned  in  this  chapter,  I  will  here  state,  that  forms  ascend 
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98.  We  learn  the  nature  of  this  form^  or  of  the  determina- 
tions of  motion  in  the  stomachy  principally  from  its  windings, 
furrows  and  ridges  {g) :   firom  the  flujdon  of  the  fibres  in  its 

firom  the  lowest  to  the  highest,  in  order  and  by  degrees,  as  do  also  the 
essences  and  substances  of  all  things.  The  lowest  form  is  the  anffular; 
which  is  also  called  the  terrestrial  and  the  merely  corporeal  form,  inas- 
much as  it  is  peculiar  to  bodies  having  angles  and  rectilinear  planes ; 
the  measurement  of  which  is  the  primary  object  of  the  present  geo- 
metry. The  second  and  next-higher  form  is  the  circular^  or  spherical 
form ;  which  may  also  be  called  the  perpetual-angular,  since  the  cir- 
cumference of  the  circle  involyes  neither  angle  nor  rectilinear  plane, 
because  it  is  a  perpetual  angle  and  a  perpetual  plane :  this  form  is  at 
once  the  parent  and  the  measure  of  angular  forms ;  for  it  is  the  means 
of  shewing  the  properties  of  angles  and  figures,  as  trigonometry  teaches. 
The  form  above  this  is  the  spiral,  which  is  the  parent  and  the  measure 
of  circular  forms,  as  the  circular  form  is  the  parent  and  the  measure  of 
angular  forms.  Its  very  radii  or  diameters  are  not  rectilinear,  nor  do 
they  converge  to  a  fixed  centre,  like  those  of  the  circle,  but  they  are 
variously-circular,  and  have  a  spherical  surface  for  a  centre ;  wherefore 
the  spiral  is  also  called  the  perpetual-circular.  Our  science  of  geo- 
metry rises  almost  to  this  form,  but  dare  not  enter  it,  or  peruse  its 
spires  ;  for  at  the  first  glance  it  strikes  us  as  inextricable,  and  seems  to 
sport  with  our  ideas.  This  form  never  exists  or  subsists  without  poles, 
an  axis,  foci,  a  greatest  circle,  and  lesser  circles  which  are  its  diameters ; 
and  as  it  again  assumes  a  perpetuity  which  is  wanting  in  the  circular 
form,  namely,  in  respect  of  diameters  and  centres,  therefore  it  emulates 
and  breathes  a  natural  spontaneousness  in  its  motion :  as  also  appears 
from  the  stomach  and  its  segments  after  death,  for  when  its  nerves  are 
only  touched,  it  rolls  and  wreathes  as  in  the  living  subject,  and  flows 
spontaneously  into  its  gyres,  as  though  it  were  still  hungering,  and 
longing  to  grind  the  food :  there  being  nothing  that  can  prove  an 
obstacle ;  inasmuch  as  there  are  no  angles,  and  consequently  no  hin- 
drances to  motion.  There  are  other  still  higher  forms,  as  the  perpetual- 
spiral,  properly  the  vortical:  the  perpetual-vortical,  properly  the 
celestial :  and  a  highest,  the  perpetual-celestial,  which  is  spiritual, 
and  has  in  it  nothing  but  what  is  everlasting  and  infinite.  But  these 
remarks  are  only  by  the  way ;  in  order  to  give  the  reader  some  general 
preUminary  idea,  whereby  to  comprehend  the  motions  of  the  stomach 
and  intestines. 

(g)  In  the  Tabulae  of  authors  which  represent  the  stomach  inverted. 


THE   STOMACH    AND    ITS   ORIFICES.  127 

coats^  particularly  in  the  muscular  coat  (A) :  also  of  the  nervous 
fibres ;  and  of  the  arteries  and  veins^  which  are  constantly  found 
on  the  banks  of  the  stream  of  motion^  or  as  it  were  in  the  ports 
of  the  vortex  (i) :  likewise,  firom  the  determination  of  the  liga- 
ments and  tendons,  general  and  particular  (A:) :  and  £rom  the 

as  in  those  already  mentioned  of  Ruysch  and  Willis,  we  have  a  good 
view  of  the  nature  of  these  windings  and  convolutions,  intersected  rugse 
and  depressions,  and  of  their  peculiar  gyre  of  fluxion  ;  from  which  we 
find,  that  they  are  precisely  similar  to  those  in  the  intestines,  and 
precisely  similar  to  those  in  the  cerebrum.  They  have  no  discoverable 
beginning  or  end,  but  the  spires  interweave  with  each  other  by  wonder- 
ful wreaths  and  inflexions,  wind  sinuously  in  and  out  near  the  same 
spots,  and  reappear  as  new  spires,  although  they  are  perfectly  conti- 
nuous throughout :  thus  they  assume  a  kind  of  perpetuity.  Their 
general  determinations  only,  to  large  circles,  poles,  axes,  and  foci,  are 
displayed  to  the  careful  and  contemplative  mind. 

(A)  Winslow  describes  the  fibres  of  the  muscular  coat  in  the  follow- 
ing terms :  "  The  fibres  of  the  external  plane  slant  firom  space  to  space, 
and  are  often  intersected  by  small  oblique  lines.  The  fibres  of  the  in- 
ternal plane  are  rather  segments  which  unite  at  different  distances,  than 
complete  circles ;  for  they  likewise  are  similarly  intersected."  (n.  88.) 
See  also  n.  97  (e).  It  appears  from  this  description,  that  the  fibres 
describe,  not  absolutely  circular  spires,  but  a  kind  of  everlasting  spire, 
which  is  fireely  and  easily  flexible  into  every  species  of  circular  form : 
and  that  all  points  of  the  moving  fibre  deviate  from  the  straight  line 
towards  the  gyre  or  circular.  On  the  other  hand,  the  fibres  of  the 
external  or  common  membrane,  according  to  Heister  and  Ruysch,  are 
transverse,  consequently  simply  circular :  for  the  circular  form  is  gene- 
rated by  the  spiral,  as  the  angular  form  by  the  circular ;  that  is  to  say, 
by  the  spiral  evolving  itself.  But  of  these  subjects  we  shall  treat  fur- 
ther in  our  doctrine  of  forms. 

(t)  That  the  nerves  pass  along  the  arches,  along  the  lesser  arch 
particularly,  may  be  seen  in  the  neurolc^cal  Tabuke  of  Vieussens  and 
Willis,  and  in  representations  of  the  stomach  where  those  nerves  are 
figured.  From  this  common  circle,  they  throw  themselves  in  all  di- 
rections into  their  whirling  sea;  that  is  to  say,  they  send  distinct 
branches  to  the  lesser  g3nres,  whereof  the  largest  or  common  circle, 
that,  namely,  of  the  stomach  itself,  is  composed ;  which  branches  simi- 
larly pass  along  their  largest  circles,  and  are  distributed  therefrom; 
always  maintaining  the  relations  of  poles,  axes,  and  drcomferences. 
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peculiar  conglomeration  of  the  glands^  ducts  and  papillae : 
finally^  from  the  position  of  the  orifices,  no  two  of  even  the 
most  minute  being  ever  in  the  same  plane  (/). 

99.  This  motion  in  the  greatest  and  in  the  least  things,  is 
exactly  synchronous  with  the  reciprocal  respiratory  motion  of 
the  lungs :  it  commences  and  goes  forth  irom  the  oesophageal 
orifice,  and  completing  a  gyre  during  each  respiration,  ceases  in 
the  intestinal  orifice  (m).     So  also  in  the  lesser  forms ;  only  that 

The  gastric  and  the  coronary  arteries  and  veins  pass  likewise  along 
the  arches  and  curvatures.  For  all  the  motions  of  the  stomach  run 
forth  over  its  surfaces  and  sides,  from  this  largest  circle ;  and  run  back 
to  the  same  circle ;  it  being  a  kind  of  continued  pole  from  one  to 
another.  Wherefore  this  circle  is  the  general  resting-place,  port,  and 
equilibrium  of  the  motions,  where  the  greatest  tranquillity  prevails ; 
from  which  the  arteries  may  safely  pour  forth  their  blood,  and  where 
the  veins  may  receive  it  safely.  On  this  account,  the  arteries  and  veins 
are  said  to  be  kept  on  the  banks  of  the  stream  of  motion. 

(k)  The  ligaments  and  tendons  are  bonds,  and  at  the  same  time 
frsena  and  limits  to  the  motions ;  being  the  parts  in  which  the  motions 
and  the  moving  fibres  begin  and  terminate.  Respecting  the  course  of 
the  ligaments,  see  the  authors  above  quoted. 

(/)  I  shall  endeavor  to  demonstrate,  in  the  doctrine  of  forms,  that 
in  the  fluxion  of  parts  according  to  the  spiral  form,  the  foci  are  never 
found  placed  in  the  same  plane ;  nor  consequently,  the  superior  and 
inferior  orifices  of  the  stomach.  "If  we  divide  the  stomach,"  says 
Winslow,  "along  the  two  curvatures,  into  two  equal  parts,  we  find 
that  the  two  orifices  are  not  both  in  the  same  plane;  but  that  the 
diaphragmatic  orifice  is  in  the  upper  half,  and  the  intestinal  orifice  in 
the  lower  half."  (n.  88.)  They  cannot  be  in  the  same  plane,  consist- 
ently with  perpetuating  the  motion.  The  case  is  different  in  circular 
forms,  where  the  diameters  and  ordinates  meet  either  in  one  centre,  or 
in  one  plane  or  line,  in  which  the  motion  is  arrested  and  ceases. 

(m)  It  has,  I  think,  been  shewn  above,  (n.  83,)  that  the  oesophagus 
conforms  exactly  to  the  respiratory  motion  of  the  lungs.  On  this 
depends  the  motion  of  the  stomach  itself,  which  the  oesophagus  enters 
with  its  coats  and  nerves,  and  by  strong  and  multipHed  powers  compels 
to  the  same  alternations.  There  are  even  additional  proofs  of  the  fact 
on  the  part  of  the  stomach ;  to  wit,  that  it  is  connected  to  the  under 
side  of  the  diaphragm,  and  its  external  coat  is  there  continuous  with 
the  common  coat  of  the  abdomen,  that  is  to  say,  with  the  peritonseum. 
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they  breathe  forth  their  little  gjTes  of  motion,  at  the  same 
iustauts,  not  into  the  common  orifices,  but  into  particular  fora- 
minula  and  spiracles  of  their  own,  which  are  so  many  most 
minute  pylori  (n). 

100.  It  is  a  constant  law  in  the  organic  body,  that  large, 
compound,  or  visible  forms  exist  and  subsist  from  smaller^  sim- 
pler, and  ultimately  from  invisible  forms,  which  act  similarly  to 
the  larger  forms,  but  more  perfectly  and  more  universally ;  and 
the  least  forms,  so  perfectly  and  imiversally,  as  to  involve  an 
idea,  representative  of  their  entire  universe.     Thus  whatever  is 

The  diaphragm  is  constantly  elevated  and  depressed  by  the  superincum- 
bent lobes  of  the  lungs ;  by  it  the  eifect  is  communicated  to  the  stomach, 
which  is  subjacent  and  appended  to  it;  and  indeed  to  the  minutest 
points  thereof,  by  means  of  the  nerves  and  the  fibres  which  flow  into  it 
through  the  fleshy  part  of  the  diaphragm,  along  with  the  oesophagus, 
and  pass  over  its  arch,  whence  they  are  distributed  in  all  directions. 
Hence  precisely  the  same  effect  must  exist  in  the  living  as  in  the  dead 
stomach,  which  latter,  when  these  nerves  arc  stretched,  still  rushes 
into  peristaltic  gyres.  The  ribs  also  strengthen  tliis  effect,  for  being 
variously  connected  to  the  border  of  the  diaphragm,  they  obey  exactly 
the  respiratory  movements  of  the  lungs,  and  propagate  and  concentrate 
them  to  the  spot  where  the  oesophagus  penetrates  the  septum.  The 
same  may  be  said  of  the  abdominal  muscles,  which  expand  and  contract 
the  abdomen  synchronously  with  the  expansion  and  contraction  of  the 
Imigs,  and  communicate  their  forces  and  reciprocations  to  the  perito- 
naeum, and  by  i4,  as  well  as  by  means  of  the  diaphragm,  to  the  sto- 
mach. Thus  the  stomach  is  in  a  manner  in  the  centre  of  all  the 
motions  which  the  lungs  excite  and  pour  forth.  The  same  result  is 
effected  by  more  simple  means,  in  insects,  which  have  no  apparatus  of 
ribs,  muscles,  and  diaphragm  ;  their  stomachs  being  furnished  with  an 
infinite  number  of  pulmonary  pipes,  see  n.  91  ;  and  that  of  the  butter- 
fly, according  to  Swammerdam,  with  a  complete  pneumonic  vesicle, 
''which  has  a  remarkable  [)eristaltic  motion,  and  almost  always  hes 
above  the  stomach."  (n.  77')  These  considerations  may  also  give  us 
some  idea  of  the  rapidity  of  the  vermicular  motion  in  the  stomach,  in- 
asmuch as  during  every  respiration  it  runs  firom  the  diaphragmatic 
orifice,  through  the  convolutions  of  the  viscus,  that  is  to  say,  through 
an  immense  extent  of  windings,  all  the  way  to  the  duodenal  orifice. 

(n)  That  similar  things  occur  in  the  lesser  forms,  is  a  point  wliich 
win  be  better  elucidated  bv  what  follows. 

VOL.  I.  CHAP.  IV.  K 
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manifested  in  compounds  and  nltimates^  arises  irom  those  inner- 
most or  primal  forms ;  firom  the  law,  rule,  power  and  energy  of 
which,  every  property  or  action  of  compounds  absolutely  de- 
pends and  results  (o). 

101.  Thus  the  stomach,  which  is  a  large,  compound  and 
visible  form,  is  generated  and  fashioned  by  smaller,  simpler 
and  invisible  forms,  that  have  their  lai^est  circles,  poles,  axes, 
foci  and  orifices,  in  the  same  manner  as  the  stomach  {p) ;  and 
perform  similar  offices,  only  more  perfectly  and  more  imiversally; 

(o)  This  is  a  general  law,  derived  from  a  number  of  experimental 
facts ;  thus  from  the  magazine  and  storehouse  of  experience  herself.  It 
is  therefore  a  product  of  analysis,  and  one  which  it  is  necessary  to 
premise  in  this  place,  to  give  the  reader  a  better  understanding  of  what 
follows. 

(j))  Microscopic  researches  have  clearly  established  the  existence  of 
similar  ventricular  forms,  or  antetjpes  of  the  larger  form.     The  con- 
tracted stomach  exhibits  a  number  of  large  rugee,  wonderfully  con- 
voluted and  subdivided,  and  others  which  are  quadrangular  and  cel- 
lular :   see  Boerhaave,  Inst,  Med.y  n.  77.      Ruysch  has  a  figure  and 
the  following  description  of  the  latter :  "  Before  the  stomach  terminates 
in  the  inferior  orifice,   it  exhibits  an  immense  number  of  extremely 
minute,  quadrangular,  cellular  compartments,    of  different  sizes,  and 
which  have   some  analogy  with  the  cells  of  that  portion  of  the  calfs 
stomach,  called  the  reticidus ;  [besides  which,]  the  internal  surface  of  the 
stomach  has  Uttle  round  prominences,   or  monticidi."  (n.  89.)     The 
way  in  which  these  meshes  or  areolae  are  separated  from  each  other  by 
tendons  and  ligaments,  is  thus  described  by  Winslow :  **  The  fibres  of 
both  planes  of  the  muscular  coat,"  says  he,  ''  are  often  intersected  by 
small,  obUque,  whitish,  and  as  it  were  tendinous  lines,  which  all  toge- 
ther represent  a  kind  of  network,  the  meshes  of  which  are  extremely 
narrow."  (n.  88.)     Swammerdam  observes  of  the  butterfly,  "  That  the 
stomach  is  sacculated  throughout,  like  an  inflated  colon,"  forming  "  nu- 
merous folds  and  convolutions,"  (n.  9 1 :)  and  that  the  stomach  of  the 
ephemeris  "  is  corrugated  on  the  inside  and  full  of  reticular  plaits,  and 
provided  with  many  tubuli  which  resemble  blood-vessels."  (ibid,)     Si- 
milar antetypes  were  before  observed  in  the  tongue,  and  they  are  ob- 
served every  where  else,  in  exact  agreement  with  the  law  just  laid  down 
(n.  100),  that  these  little  stomachs  are  as  it  were  the  unities  of  the 
larger,  or  its  numerical  constituents.     We  must  now,  therefore,  pursue 
the  thread  of  the  subject,  and  unwind  it  analytically,  and  consider 
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and  the  action  of  the  larger  form  results  from,  their  power  and 
enei^.  They  are  so  many^  as  it  were^  lesser  stomachs,  which, 
connected  in  a  stupendous  chain  and  gyre,  generate  a  lai^e  or 
common  form,  which  is  the  stomach. 

102.  The  materials  that  have  been  rudely  and  imperfectly 
digested  by  the  large  stomach,  these  smaller  stomachs  {q)  receive, 
commix,  circulate,  squeeze,  strain,  macerate,  seethe,  extract  (r) ; 
carry  outwards,  drive  through  certain  foramina,  and  evaporate 
along  certain  ducts,  their  appointed  passages  [s) :  also  summon  and 

whether  all  the  properties  and  ratios  of  the  functions  of  the  larger 
originate  from  these  its  lesser  stomachs. 

iq)  In  this  and  the  following  paragraph  we  repeat  what  we  before 
gave  in  one  series,  (see  n.  94,  95,  96),  respecting  the  offices  of  the 
stomach.  We  are  now  to  develop  these  particulars,  and  to  raise  them 
as  it  were  to  higher  powers,  that  is  to  say,  to  their  principles ;  and 
thus,  by  the  analytic  method,  to  unlock  the  causes  of  those  effects 
which  exist  in  the  common  visible  stomach. 

(r)  That  is  to  say,  the  common  stomach  receives  the  crude  and 
imperfectly  comminuted  food  from  the  oesophagus;  but  these  little 
stomachs  receive  it,  after  one  digestion,  from  the  stomach ;  and  the 
least  again  receive  it  from  these,  and  reduce  and  rectify  it  stUl  more 
perfectly. 

(«)  The  infinity  of  little  foramina  which  open  on  the  concave  surface 
of  the  internal  coat  of  the  stomach,  is  fully  displayed  in  one  of 
Ruysch's  Tabulae :  this  coat,  therefore,  is  considered  by  anatomists  to 
be  exceedingly  porous.  Furthermore,  '*  Santorinus  affirms,  that  he  has 
seen  certain  orifices,  which  he  terms  siphunculi,"  near  the  pylorus, 
(n.  87.)  Winslow  describes  the  ducts  or  passages  into  which  the  ori- 
fices lead.  ''The  concave  side  of  the  nervous  coat,"  says  he,  ''is  of  a 
spongy  texture,  resembling  fine  down  or  wool ;  it  is  supported  by  a 
kind  of  web  or  groundwork  of  fine  aponeurotic  filaments,  which  inter- 
sect each  other  obHquely,  and  it  adheres  to  the  convex  side  of  the  inter- 
nal or  villous  coat."  (n.  88 :)  and  again,  "  By  injection  we  can  shew  a 
third  network,  of  fine  capillary  vessels,  between  the  granules  or  papillae 
of  the  villous  coat.  These  do  not  seem  in  the  natural  state  to  be  genuine 
blood-vessels,  as  inflammations  and  injections  might  incline  us  to  think.*' 
{ibid,)  Thus,  not  only  are  there  little  foramina  or  outlets  answering  to 
minute  pylori ;  but  there  are  also  ducts  resembling  diminutive  intestines, 
the  windings  of  which  construct  the  nervous  coat,  and  give  it  the  woolly 
and  downy  appearance  already  described.    All  these  are  provided  with 

k2 
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sharpen  the  menstrua  {i),  and  increase  the  forces,  according  to  the 
success  of  the  operation ;  and  again  repeat  the  same  processes. 
The  portions  that  are  still  not  properly  digested  and  prepared, 
they  in  turn  commit  to  yet  smaller,  or  to  least  stomachs ;  which 
straightway  commence  a  similar  work  (u),  but  still  more  perfectly 
and  more  universally;  reduce,  filter  and  rectify  the  materials 
committed  to  them ;  and  sublimate  them  determinately,  through 
tubular  passages,  imtil  they  reach  the  blood.  They  perform  and 
ultimately  complete  all  these  things,  by  their  motion,  warmth 
and  reiterated  agency,  or  delay.  Thus  nature  proceeds  at  once 
from  outmost  to  inmost,  and  from  inmost  to  outmost ;  and  nothing 
is  presented  to  the  stomach,  that  she  does  not  subdue,  dissolve  and 
remodel. 

103.  Every  operation,  then,  of  the  grand  stomach,  results 
from  the  manifold  agencies  of  lesser  stomachs,  whereof  a  type 
or  general  idea  reaches  the  senses,  and  by  their  means  comes 
under  the  cognizance  of  the  intellect.  Thence  the  motion  de- 
rives its  origin,  spire,  and  perpetuity  (^).     Thence  the  warmth 

fibres  and  vessels,  and  bounded  by  little  ligaments  and  tendons  of  their 
own.  If  then  there  are  such  numerous  orifices  in  the  middle  of  the 
rugse  and  furrows  of  the  stomach ;  and  if  the  furrows,  when  folded  and 
compressed,  filter  and  express  the  purer  chyliferous  humor ;  is  it  rea- 
sonable to  suppose  that  at  the  instants  of  the  compression  the  fine  fluids 
exhale  into  the  cavity  of  the  stomach,  or  are  sent  down  into  the  intes- 
tines 1  Must  they  not  rather  be  insinuated  by  the  force  then  in  opera- 
tion, into  the  orifices  close  to  them  ;  and  thus  inwards,  along  the 
intestinular  ducts,  as  their  appointed  channels  ? 

(f)  That  is  to  say,  they  lay  open  the  very  salivae,  and  the  tinctures 
and  essences  suitable  for  rectifying  their  essences,  and  at  last  set  free 
the  spirits.     See  n.  94  (a). 

(m)  It  is  impossible  to  deny  that  nature  advances  progressively  in  all 
her  operations ;  and  preeminently  in  the  process  of  nutrition ;  where  at 
first  she  comminutes  the  food  imperfectly,  next  dissolves  its  connexions 
more  thoroughly,  and  a  third  time,  more  thoroughly  still ;  until,  in- 
deed, she  penetrates  to  its  very  leasts  and  simples  ;  by  which  alone  the 
blood  will  permit  itself  to  be  impregnated  and  nourished. 

(ar)  If  we  consider  the  motion  of  the  stomach  from  its  very  origin, 
we  shall  see  its  stupendous  nature ;  for  it  may  be  varied  in  infinite  ways, 
that  is  to  say,  it  may  form  spires  or  volumes,  cither  great,  broad,  deep, 
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derives  its  prime  vital  fuel,  increase  and  fire(y).  Thence  the 
delay y  for  the  maceration  of  the  food,  derives  its  times  and  suc- 
cessive seasons.  For  as  the  food  is  successively  transmitted 
through  finer  and  finer  gyres,  meanders  and  strainers ;  moist- 
ened, impregnated  and  penetrated  by  purer  and  purer  menstrua ; 
expressed  to  dryness;  and  the  process  repeated  again,  again, 
and  again, — ^its  intimate  essences  are  set  free  and  extracted  by  an 
occult  force.  These  operations,  collectively,  are  termed  diges- 
tion. The  humors  resulting  therefrom  are  called  chyle  and 
chyme ;  (whence  the  term,  chymistry)  :  the  menstruum  that 
decomposes  the  food,  is  the  gastric  juice :  the  warmth,  the  calor 
digestivus.  The  delay  causes  maceration,  and  this  generates  a 
peculiar  fermentation  and  incipient  putrefaction ;  and  hence  ran- 
cidity, sourness,  and  fietor.  The  motion  is  sometimes  termed 
peristaltic  and  sometimes  vermicular, 

104.  When  the  stomach  is  in  its  vermicular  or  peristaltic 
motion,  whatever  its  rugae,  circles  or  spires  then  lay  hold  of — 
whether  dry  or  moist,  heavy  or  light — it  seizes,  enfolds  and  car- 
ries away;  and  conveys  through  its  mazy  convolutions,  in  a 
rapid  stream,  to  the  pylorus.    Thus  the  food  committed  to  the 

and  long ;  or  small,  narrow,  low,  and  short ;  also,  assume  every  geo- 
metrical cuire  which  the  circular  form  comprehends:  wherefore  no 
determinate  figure  can  be  assigned  to  its  gyrations ;  but  the  figure  is 
adapted  to  the  circumstances.  There  are  infinite  articulations  and  in- 
temodial  spaces,  whereby  it  is  enabled  to  body  forth  its  spires  and  roll 
its  waves,  in  every  possible  way  that  is  intended  or  required. 

(y)  That  the  heat  of  the  body  is  hidden  in  the  inmost  parts,  and 
proceeds  thence  by  degrees  to  the  outmost ;  that  far  within  there  is  a 
gentle  warmth,  (if  warmth  it  may  be  called,)  kindly  fomenting  the  inte- 
riors, and  lighting  up  the  fires  of  all  the  workshops  scattered  through 
the  system,  see  my  Economy  of  the  Animal  Kingdom,  Tr.  1,  n.  80 — 85. 
Hence  when  the  saliva  is  laid  open  all  the  way  to  the  animal  spirit,  this 
heat  comes  forth  more  vividly,  and  gently  combines  with  the  inmost 
parts  of  the  food  also  similarly  laid  open,  and  evaporates  them  rapidly 
through  the  apertures  and  pores  towards  the  veins,  or  other  places  of 
destination.  Thus,  as  there  are  progressive  degrees  of  motion,  and  of 
all  the  operations  mentioned  above,  so  there  are  also  progressive  degrees 
of  heat,  from  the  vital  warmth  of  the  spirit,  to  the  sensible  heat  in  the 
blood,  in  the  humors,  and  in  the  organic  structiures  themselves. 
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blood  (A) ;  the  next,  into  the  cellular  coat  (c),  and  thence  either 

many  arguments,  that  the  most  subtile  elemental  essences,  designed  for 
the  service  of  the  purer  blood  and  of  the  animal  spirits,  ascend  to  the 
cortical  substances  of  the  brain,  through  the  imperceptible  pores  and 
channeb  of  the  skin,  and  enter  those  substances ;  that  is  to  say,  thev 
pass  through  what  may  properly  be  called  the  corporeal  fibres,  which 
construct  the  internal  coat  of  the  arteries,  and  ultimately  the  cortical 
substances  themselves.  At  present,  however,  I  will  not  presume  to 
enter  further  into  these  considerations.  That  similar  halitus  and  vapors 
are  also  sublimed  from  the  stomach,  is  rendered  probable  by  a  number 
of  phenomena ;  by  what  we  find  both  respecting  sudden  changes  of  the 
disposition  and  the  mind  consequent  upon  taking  food,  and  respecting 
sudden  changes  of  the  blood  and  the  body,  as  in  hypochondriasis  and 
similar  affections.  And  it  is  to  be  remarked,  that  certainty  in  these 
matters  is  not  to  be  expected  from  ocular  evidence,  or  from  seeing  the 
channels  and  tissues  themselves,  but  more  clearly  from  effects,  and 
sudden  affections  of  the  interior  faculties. 

(6)  Three  arterial  and  venous  networks  are  mentioned  by  those  ana- 
tomists who  have  examined  the  intimate  structure  of  the  stomach  with 
the  greatest  diligence  and  success :  one  network  on  the  external  coat  of 
the  stomach ;  a  second,  communicating  with  the  first,  on  the  nervous 
coat ;  and  a  third,  which  is  said  not  to  carry  red  blood,  but  a  juice 
similar  to  chyle,  in  the  internal  coat.  ''The  first  and  largest  network," 
says  Winslow,  ''  lies  between  the  common  and  the  muscular  coats,  sup- 
ported by  the  cellular  tissue.  The  second  hes  on  the  surface  of  the 
nervous  coat,  and  is  a  production  of  the  first,  being  formed  by  short 
offsets  from  it,  which  pass  through  small  interstices  in  the  muscular 
coat.  By  injection  we  can  shew  a  third  network  of  vessels,  between 
the  granules  or  papillae  of  the  internal  or  viUous  coat.  These  do  not 
seem  in  the  natural  state  to  be  genuine  blood-vessels"  (n.  88).  Ruysch 
discovered  similar  networks.  External  sense,  in  its  utmost  acuteness, 
may  indeed  be  unable  to  discover  any  orifices  here  ;  but  when  we  con- 
sider that  reticulations  and  nooses  of  vessels  are  placed  to  meet  the 
vapor  of  the  chyle,  wheresoever  it  penetrates ;  that  these  vessels  com- 
municate with  each  other ;  above  all,  when  we  consider  that  there 
undoubtedly  are  purer  essences  in  the  chyle ;  and  that  veins  are  present 
in  all  parts,  which,  agreeably  to  their  habit  and  nature,  may  absorb  those 
essences;  and  that  these  veins  are  much  more  numerous  and  much 
larger  than  the  arteries ;  and  that  the  chyle  exists  for  the  sake  of  the 
blood,  and  constitutes  its  serum,  and  ultimately  forms  the  blood 
globules  themselves, — when  we  consider  all  these  circumstances,  our 
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into  the  capillaries  (d),  or  the  lymphatics  (e),  aud  so  into  the 
receptacnlum  chyli :  it  appears  to  take  back  the  residue  &om  the 
cellular  coat^  and  to  ruminate  it  (/).  The  less  defecated  mat- 
intimate  sense  cannot  help  concluding,  that  the  purer  principles  of  the 
chyle  are  insinuated  into  the  blood  immediately.  Heister  therefore 
suggests  that  the  stomach,  among  its  other  uses,  besides  expelling  the 
food  in  a  dissoWed  and  altered  state  to  the  pylorus,  ''also  perhaps 
absorbs  its  finer  portion"  (Comp.  Anat.,  n.  209)  :  and  this  is  confirmed 
by  all  those  changes  which  befall  the  blood  suddenly,  and  of  which  we 
shall  speak  in  our  pathology. 

(c)  I  am  led  to  betieve  this,  by  the  numberless  orifices  in  the  in- 
ternal coat,  (see  Ruysch's  Tabulse,^  which  when  the  folds  of  the  stomach 
are  compressed,  cannot  possibly  fiiil  to  imbibe  fluid,  and  to  drive  it 
home  into  the  loculi  and  cells  of  this  coat.  These  cells  also  may  be 
inflated,  like  the  analogous  cells  in  the  cellular  coats  of  the  intestines, 
of  the  peritonaeum  and  of  the  pleura :  and  in  many  diseases,  par- 
ticularly in  hydrops  ventriculi,  it  is  common  for  them  to  be  much 
distended ;  which  seems  to  shew  that  they  constitute  a  reservoir  for 
some  kind  of  lymph. 

(ct)  "The  nervous  coat,"  says  Ruysch,  "is  much  more  vascular 
than  the  other  coats ;  this  is  remarkable  ;  and  would  seem  to  indicate, 
that  the  extremities  of  the  arteries  perform  some  office  in  this  coat, 
which  is  not  performed  in  the  other  coats  of  the  stomach,"  (n.  89.) 
The  office  here  alluded  to  appears  to  consist,  in  absorbing  the  fluids 
which  traverse  the  tubuli;  for  according  to  the  authority  and  expe- 
rience of  Ruysch,  the  ends  of  the  arteries  construct  these  tubuli, 
and  also  their  sources,  the  glands ;  likewise,  the  vascular  network  of 
the  cellular  coat,  which  communicates  with  the  network  of  the  nervous 
coat.  See  Winslow  above,  note  (6).  But  understand  that  I  am  now 
speaking  of  the  venous  network,  not  of  the  arterial  one ;  unless  indeed 
the  arteries  be  of  the  same  nature  here  as  in  the  intestines,  and  com- 
municate their  blood  reciprocally. 

(e)  The  lymphatics  he  on  this  coat,  and  have  their  roots  in  it ;  as 
also  in  the  peritonaeum,  with  which  this  coat  of  the  stomach  is  con- 
tinuous. "  The  lymphatics  of  the  stomach,"  says  Heister,  "  go  to  the 
receptacnlum  chyh,"  n.  87. 

(/)  This  follows  from  the  first  position,  that  the  cellular  coat  im- 
bibes the  serosities  from  the  stomach ;  also  from  the  observation,  that 
when  the  membranes  of  the  stomach  are  squeezed,  a  pituitary  or  gastric 
humor  exudes ;  and  from  the  circumstance,  that  during  long  fasting. 
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ters,  which  require  further  purification^  it  sends  through  the 
veins,  to  the  liver  (^).  The  refuse,  which  is  not  properly  ex- 
hausted, yet  nearly  effete,  goes  through  the  pylorus  into  the 
intestines,  there  to  be  again  subjected  to  a  motion  similar  to 
that  of  the  stomach,  and  to  be  laid  open  and  broken  up  by 
the  cystic  and  hepatic  bile.  Thus  the  stomach  conveys  sup- 
plies to  the  body,  and  particularly  to  the  blood,  by  various  pas- 
sages, appointed  and  constructed  with  stupendous  art ;  exerting 
the  most  provident  care,  lest  our  ultimate  or  bodily  life  should 
be  dependent  to  a  dangerous  degree,  on  a  single  and  slender 
thread,  like  the  thoracic  duct. 

106.  The  stomach  also  possesses  most  exquisite  sense  (A), 
which  is  conveyed  by  the  fibres  of  the  par  vagum  to  the  cere- 
bellum,  but  not  to  the  cerebrum,  and  consequently  not  to  the 
mental  consciousness.  That  nerve  faithfully  announces  all  the 
states  of  the  stomach,  and  all  their  changes,  immediately  to  the 
soul : — all  changes,  I  mean,  arising  fix>m  either  the  quantity  or 
quality  of  the  ingesta,  solid  or  fluid,  and  of  the  salivse ; — ^fix>m 
the  want  and  the  need  of  bodily  renovation,  and  the  consequent 
^pete^cj  ^  .he  blood,  .he  JnU.  ^  .he  h^„,  in  .io,., 
of  the  whole  body ;— from  inclinations  excited  by  the  influences 
of  the  blood,  of  the  external  senses,  or  of  the  mind  itself  (t)  : 

the  stomach  sometimes  consumes  the  fat  of  the  adipose  tissues  of  the 
omentum  and  of  the  viscera.  The  adipose  and  cellular  tissues  of  the 
viscera,  of  the  oesophagus,  the  intestines,  and  the  peritonaeum  par- 
ticularly, are  continuous  with  this  coat  of  the  stomach,  and  regard  it 
as  central  to  them :  see  what  we  said  above  respecting  the  motion  of 
the  stomach,  (n.  99,  m.)  But  this  proposition  must  await  the  result 
of  more  diligent  enquiry. 

(g)  All  the  gastric  veins  go  to  the  liver ;  also  those  of  the  intestines, 
the  omentum,  the  pancreas  and  the  spleen ;  for  the  reason  of  which, 
see  the  chapter  on  the  liver.  In  order  for  the  blood  to  convey  the 
chyle  thither,  it  is  absolutely  necessary  for  the  veins  and  the  arteries  to 
take  this  course. 

(A)  For  the  internal,  or  viUous  coat,  according  to  Malpighi,  Ruysch, 
Santorinus,  Winslow,  and  others,  abounds  in  the  same  kind  of  organic 
papillae  as  the  internal  coat  of  the  oesophagus,  and  the  external  coat  of 
the  tongue. 

(t)  This  is  the  origin  of  malacia,  pica,  and  indiscriminate  appetite 
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— finom  the  condition  of  the  stomach  and  its  coats,  consequently 
of  its  fibres,  vessels,  glands,  papilbe;  texture,  form  and  mo- 
tion (k) :  likewise,  fix>m  the  condition  of  the  other  viscera,  and 
parts  of  viscera,  which  either  touch  or  are  connected  with  the 
stomach ;  also  fix>m  period  of  life,  temperament  and  diseases. 
The  soul  is  exquisitely  conscious  of  these  things ;  and  if  they  be 
disordered,  she  immediately  takes  the  field,  and  by  the  instru- 
mentality of  the  cerebellum,  renews  and  re-establishes  all  thdr 
ties  and  harmonies,  particularly  during  sleep,  when  the  mind 
sleeps,  or  is  bereft  of  the  will. 

for  improper  as  well  as  proper  food,  (see  the  cases  brought  together  by 
Schurig,  n.  93 :)  likewise,  of  nausea,  and  of  antipathy  to  particular 
kinds  of  food :  also,  of  likings  and  dialikings,  from  some  previous 
imagination,  or  from  some  opinion  or  knowledge  of  the  wholesomeness 
or  unwholesomeness  of  certain  species  of  aliments  or  medicines.  For 
whenever  any  state  or  animus  is  induced  on  the  brains,  a  corresponding 
one  is  also  induced  on  the  fibres  ;  therefore  on  the  viscera,  which  are 
contextures  of  fibres. 

(k)  For  example,  if  the  stomach  be  unduly  expanded,  relaxed,  or 
coated,  so  that  the  lesser  structures,  that  is  to  say,  the  Kttle  stomachs, 
cannot  perform  what  they  have  to  do,  properly,  then  indigestion, 
crudity  and  other  bad  consequences  arise,  and  ultimately  vitiate  the 
mass  of  the  blood.     To  say  nothing  of  an  infinity  of  similar  things. 


CHAPTER  V 


THE    INTESTINES. 


107.  Heister.  "The  intestines  are  large  and  long  membranous 
canals,  reaching  from  the  stomach  to  the  anus.  In  these  we  are  to 
observe  their  length,  which  is  usually  six  times  as  much  as  the  height 
of  the  man  they  belong  to.  Their  wonderful  circumTolutions.  Their 
connexion,  by  means  of  the  mesentery,  with  the  lumbar  vertebra. 
Their  number ;  for  though  properly  one,  they  are  usually  regarded  as 
six.  Three  of  these  are  called  the  small  intestines ;  the  first  of  which 
is  the  duodenum,  so  called  from  being  about  the  length  of  twelve 
[duodecim]  fingers.  This  intestine  commences  at  the  pylorus  ;  it  first 
ascends  a  httle,  then  descends,  and  afterwards  ascending  again,  it  nins 
transversely  towards  the  left  kidney.  At  the  distance  of  three  or  four 
fingers  from  the  pylorus,  it  receives  by  a  single  prominent  opening,  the 
orifices  of  the  ductus  choUdochus  and  of  the  ductus  pancreaticus,  for 
takmg  up  the  bile  and  the  pancreatic  juice.  Its  coats  are  thicker,  and 
its  canity  larger,  than  those  of  the  other  small  intestines.  In  its  be- 
ginning, it  has  none  of  the  valvulae  conniventes  Kerkringii,  or  rugse,  but 
in  its  continuation  it  has  great  numbers,  called  by  authors,  juga.  It  has 
also  great  numbers  of  the  glandulse  Brunneri,  serving  for  the  secretion 
of  a  thin  fiuid.  Its  arteries  are  from  the  coeliac,  and  its  veins,  like  the 
rest  of  the  intestinal  veins,  from  the  porta.  The  second  of  the  small 
intestines  is  the  jejunum  ;  so  called,  because  it  is  usually  found  empty, 
owing  to  the  fluidity  of  the  chyle,  the  greater  stimulus  of  the  bile  in 
it,  and  the  abundance  of  its  lacteals.  It  is  placed  in  the  region  above 
the  umbilicus ;  and  has  a  great  many  valvulse  conniventes.  It  begins 
where  the  duodenum  ends ;  and  it  terminates  at  the  part  where  the 
valves  are  obliterated.  Hence  I  have  observed  that  its  length  varies  in 
different  subjects ;  ranging  from  thirteen  to  sixteen  spans.  It  is  ge- 
nerallv  shorter  than  the  ileum.     The  third  of  the  small  intestines  is  the 
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ileum  ;  so  called  from  being  placed  principally  below  the  umbilicus,  near 
the  ossa  ilei.  Its  length  is  various,  sometimes  scarcely  fifteen  spans, 
at  others,  more  than  twenty.  It  begins  where  the  valvulae  conniventes 
are  no  longer  conspicuous,  and  ends  where  the  large  intestines  begin : 
in  which  place  it  is  inserted  into  the  left  side  of  the  colon,  in  a  remark- 
able manner,  so  as  to  form  a  valye,  which  is  called  the  valvula  coli, 
Bauhini.  It  has  no  valves  of  its  own ;  but  its  glands  are  in  general 
more  numerous  towards  its  termination,  than  in  any  other  part. 

108.  ''There  are  three  large  intestines,  called  from  their  size,  intes- 
tina  crassa.  1 .  The  coecum,  which  resembles  a  bag,  with  a  vermiform 
appendage.  It  is  placed  at  the  right  os  ileum.  It  begins  at  the  termi- 
nation of  the  ileum,  and  terminates  at  the  bottom  of  the  bag  which  it 
forms.  Its  length  is  not  more  than  three  or  four  finger-breadths.  In  the 
appendix,  which  generally  opens  into  the  side  of  the  coecum,  there  are 
some  glands,  which  together  with  its  usually  erect  situation  seem  to 
shew  that  some  fluid  is  secreted  there.  In  fowls,  &c.,  this  appendix  is 
double ;  in  a  great  many  kinds  of  fish,  there  are  multitudes  of  appen- 
dices ;  but  in  man,  the  organ  is  sometimes  wanting.  2.  The  colon,  which 
is  placed  at  the  circumference  of  the  small  intestines,  and  forms  singular 
and  various  flexures,  differing  in  different  subjects.  It  commences 
above  the  termination  of  the  ileum,  and  ends  at  the  sacrum.  It  is  con- 
nected, by  means  of  the  peritonaeum,  with  the  os  ileum,  the  right 
kidney,  the  gall-bladder,  the  tiver,  the  omentum,  the  stomach,  the 
spleen,  the  left  kidney,  &c.  Its  length  varies  from  less  than  five  to 
more  than  seven  spans.  It  is  the  most  capacious  of  all  the  intestines. 
It  has  three  tigaments,  running  over  it  longitudinally,  and  terminating 
in  the  vermiform  process.  It  has  certain  external,  adipose  appendiculie, 
which  serve  to  lubricate  the  intestines.  The  valvulae  conniventes  are 
largest  in  this  intestine,  and  its  coats  are  stronger  than  those  of  the 
small  intestines.  3.  The  rectum,  so  called  from  lying  almost  straight 
[rectus]  upon  the  sacrum.  It  is  about  three  hand-breadths  long  ;  about 
three  finger-breadths  in  diameter.  It  commences  opposite  to  the  last 
of  the  lumbar  vertebrae .  Its  extremity,  called  the  anus,  is  furnished 
with  three  muscles  ;  a  sphincter,  for  closing  it,  and  two  elevators,  for 
drawing  it  up  (Comp.  Jnat,,  n.  210).  The  sphincter  which  closes  the 
extremity  of  the  rectum,  arises  from  the  bottom  of  the  os  coccygis, 
and  fro  the  skin  under  this  bone,  and  its  fibres  ascend,  separating 
from  each  other,  and  surrounding  the  anus  on  all  sides,  and  in  the 
male  subject  are  inserted  into  the  lower  part  of  the  bulb  of  the  urethra, 
or  into  the  accelerator  muscles  that  surround  the  bulb  ;  in  the  female, 
into  the  lower  part  of  the  vagina.  Many  fibres  also  descend  from  the 
interior  and  lower  part  of  the  os  pubis,  near  the  symphysis,  on  both 
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sides  ;  and  forming  a  kind  of  oval  loop,  about  an  inch  in  breadth,  they 
surround  the  extremity  of  the  rectum,  and  constrict  and  close  it.  There 
are  scarcely  any  such  purely  drcular  or  annular  fibres  in  the  sphincter, 
as  are  usually  ascribed  to  it.  The  leratores  ani  arise  on  each  side,  with 
a  broad  beginning,  from  the  internal  part  of  the  os  pubis,  from  the 
sheath  of  the  obturator  intemus,  from  the  inside  of  the  os  ileum,  and 
frt)m  the  sharp  process  of  the  ischium :  from  these  parts,  the  fibres 
radiate,  as  from  circumference  to  centre,  towards  the  sphincter,  and 
unite  in  the  hinder  part  of  the  intestine,  which  they  surround ;  includ- 
ing, at  the  same  time,  the  neck  of  the  bladder,  the  prostate  glands, 
and  the  vesiculae  seminales,  in  the  male  subject ;  and  the  vagina,  in 
the  female.  They  are  inserted  partly  in  the  upper  and  posterior  ipor- 
tions  of  the  sphincter ;  partly,  they  blend  their  fibres  with  the  oval 
and  annular  fibres  of  the  same  muscle,  and  so  they  may  serve  not  only 
for  sustaining  and  elevating  the  anus,  but  also  for  compressing  the  vesi- 
culse  seminales  and  the  prostate  glands,  in  the  act  of  coition.  Besides 
these  levatores,  which  Douglas  calls  levatores  majores,  the  author  we 
have  just  mentioned,  and  Riolan,  describe  a  pair  of  levatores  minores ; 
which  arise  partly  tendinous,  partly  fleshy,  from  the  tuberosity  of  the 
ischium ;  and  thence  cross  transversely  towards  the  anus,  to  be  inserted 
into  the  sphincter,  not  fiir  from  the  bulb  of  the  urethra.  There  are 
also  two  muscles  of  the  os  coccygis,  one  on  each  side,  called  coccygseus, 
which  seem  to  assist  the  anus.  They  arise  from  the  sharp  and  poste- 
rior apophysis  of  the  ischium,  and  are  implanted  into  the  sides  of  the 
coccyx.  These  muscles  assist  the  levatores  ani,  by  pulling  the  coccyx  ; 
and  when  it  has  been  forced  too  much  back,  they  bring  it  forwards 
again  into  its  natural  state,  and  prevent  it  from  being  readily  luxated, 
or  pushed  too  far  back.  (Comp.  Anat.,  n.  346.)  The  rectum  is  con- 
nected to  the  sacrum,  the  coccyx,  and  the  bladder,  in  men ;  and  to  the 
vagina,  in  women.  Its  coats  are  the  most  thick  and  fleshy  of  those  of 
any  of  the  intestines.  Like  the  colon  it  has  no  valves,  but  only  certain 
slight  rugae ;  this  is  to  prevent  the  passage  of  the  faeces  from  being  re- 
tarded. It  has  lacunae,  which  are  often  large  enough  to  admit  a  bristle, 
and  which  terminate  in  little  sacs.  It  is  surrounded  with  a  quantity  of 
fat,  to  the  end  that  it  may  be  easily  dilated,  in  the  evacuation  of  the 
faeces. 

109.  ''The  structure  of  the  intestines  is  membranous,  and  they 
consist  of  five  coats.  The  first  or  common  coat  is  membranous,  derived 
from  the  peritonaeum.  The  second  is  the  tunica  cellulosa  Ruyschii ; 
which  is  continuous  with  the  mesentery,  and  is  to  be  discovered  by 
inflation :  in  fat  animals,  this  coat  frequently  contains  fat.  The  third 
is  muscular,  composed  of  a  double  series  of  fibres,  longitudinal,  which 


THE    INTESTINES.  143 

are  chiefly  seen  in  the  part  opposite  the  mesentery,  and  annular,  which 
assist  the  motion  of  the  intestines.  The  fourth  is  nervous,  furnished 
with  an  abundance  of  glands,  vessels  and  cells,  and  more  capacious 
than  the  other  coats :  for  the  rugse  and  valvules  belong  to  it.  (Comp, 
Anat.,  n.  210-11.)  Albinus  teaches  a  way  in  which  the  nervous  coat 
may  be  converted  into  an  elegant  new  cellular  coat,  distinct  from  the 
tunica  cellulosa  Ruyschii ;  also,  that  the  latter  is  situated  between  the 
common  external  membranous  and  muscular  coats,  and  does  not  posi- 
tively surround  the  intestinal  canal,  but  is  deficient  in  the  part  against 
the  mesentery,  of  which  it  is  an  offset :  but  that  his  new  cellular  coat 
is  situated  between  the  villous  and  muscular  coats,  forming  the  true 
nervous  coat,  and  completely  surrounding  the  canal.  He  also  shews, 
that  the  fleshy  longitudinal  fibres  exist  only  in  the  part  opposite  the 
mesentery ;  and  are  not  like  threads  passing  all  along  the  intestines, 
but  interrupted,  as  it  were,  like  the  muscuU  recti  abdominis.  He  ob- 
serves also  that  the  annular  fibres  are  not  inserted  into  the  mesentery 
as  a  tendon,  but  that  they  contract  towards  the  mesentery.  Moreover, 
that  by  inflation,  all  the  rugse  and  valvulse  of  the  nervous,  or  new  cel- 
lular coat,  disappear  immediately,  and  that  by  this  method  the  villous 
coat  may  be  separated  from  the  nervous.  Also,  that  the  viUi  of  the 
villous  coat,  by  means  of  a  slight  maceration  in  warm  water,  may  be 
rendered  distinctly  visible ;  and  that  these  viUi,  especially  such  of  them 
as  communicate  with  the  veins,  will  be  rendered  yet  thicker,  if  they  be 
previously  well  distended  with  wax  injection.  (Comp.  Anat.,  not.  11.) 
The  fifth  coat  is  the  villous ;  this  sustains  the  terminations  of  the  blood- 
vessels and  the  beginnings  of  the  lacteals  :  and  hence,  when  nicely  exa- 
mined, it  has  the  appearance  of  a  sieve ;  it  is,  therefore,  the  organ  that 
percolates  the  chyle.  (Comp.  Anat.,  n.  211.)  It  has  on  it  fine  thin 
viUi,  resembling  the  pile  of  velvet ;  these  are  particularly  evident  in  the 
dog,  the  hog,  &c.,  after  macerating  a  part  of  the  intestines  for  some 
time  in  warm  water,  and  shaking  it  well  from  time  to  time.  Ruysch 
has  noticed  the  same  vilU ;  but  on  the  other  hand,  Helvetius  denies 
their  existence,  and  contends  that  this  coat  consists  entirely  of  spongy, 
flat  papillse,  (he  gives  a  delineation  of  them,  as  they  appear  under  the 
microscope,)  of  an  irregular  shape,  and  which  absorb  the  chyle  by  their 
small  orifices,  and  convey  it  to  the  lacteals  ;  and  for  this  reason  he  gives 
this  coat  the  new  appellation  of  membrana  papillaris.  Helvetius,  in 
the  same  place,  speaking  of  those  fibres  of  the  intestines  which  writers 
declare  to  be  annular  or  spiral,  denies  that  they  are  either,  but  describes 
and  figures  them  as  perfectly  irregular,  and  as  segments  of  circles  col- 
lected into  fasciculi ;  but  I  have  never  yet  been  able  to  see  them  as 
such.  (Comp,  Anat.,  not.  12.) 
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110"  The  vessels  of  the  intestines  run  over  their  substance  in  great 
abundance.  They  are  called  the  mesenteric  arteries.  The  superior 
mesenteric  artery  supplies  the  small  intestines ;  the  inferior,  the  large 
intestines.  These  vessels  form  wonderful  anastomoses.  The  mesenteric 
veins  go  to  the  vena  portse  and  the  tiver.  (Comp,  Anat.,  n.  211.)  Al- 
binus  has  observed,  that  the  veins  of  the  intestines  may  be  filled  with 
injection  through  the  arteries,  and  the  arteries  through  the  veins  ;  and 
that  it  may  be  forced  through  either  into  the  canty  of  the  intestines  : 
and  that  in  this  case,  the  wax  is  found  adhering  to  the  villi  of  the  inner 
coat,  in  the  form  of  tittle  worms :  a  fact  which  gives  rise  to  singular 
gular  speculations.  (Comp.  Anat,,  not.  11.)  The  nerves  of  the  in- 
testines are  from  the  par  vagum  and  the  intercostals.  They  have  lac- 
teal vessels,  or  lymphatics.  The  rectum  also  receives  vessels  from  the 
hypogastric  arteries.  Besides  the  Brunnerian  glands  of  the  duodenum, 
there  are  the  glandulse  Peyeri  in  the  small  intestines.  Tliesc  glands  are 
usually  small,  congregate,  and  miliary ;  sometimes  they  are  single,  or 
sotitariae.  They  are  larger  as  they  are  nearer  the  duodenum ;  and 
smaller  as  they  approach  the  large  intestines.  They  deposit  a  tiquid  in 
the  intestines.  In  the  large  intestuies,  and  in  the  vermiform  appen- 
dage, there  are  glandulse  solitriae,  large  and  lenticular  glands,  and 
which  are  largest  of  all  in  the  rectum.  They  have  orifices,  which  ex- 
crete a  tiquid  to  lubricate  the  feeces  and  the  intestines."  (Comp.  Anat., 
n.  211.) 

111.  WiNSLOw.  "  The  curvatures  of  the  intestinal  canal  form  two 
arches,  a  small  one,  by  which  it  is  connected  to  the  mesentery  and  me- 
socolon ;  and  a  large  one  on  the  opposite  side,  which  ties  loose. 
(Exp.  Anat.,  Tr.  du  Baa-Vent.,  n.  89.)  The  duodenum,  immediately 
after  it  has  arisen  from  the  pylorus,  is  reflected  a  tittle  backwards, 
and  obtiquely  downwards ;  then  it  passes  towards  the  right  kidney, 
to  which  it  is  more  or  less  connected ;  thence  in  front  of  the  renal 
artery  and  vein,  and  of  the  vena  cava,  ascending  insensibly  from 
right  to  left,  till  it  comes  before  the  aorta,  and  the  last  dorsal  ver- 
tebra. It  continues  its  course  obtiquely  forwards,  making  a  gentle 
turn,  which  may  be  reckoned  the  third  incurvation  and  also  the  extremity 
of  the  duodenum.  Through  this  whole  course,  the  duodenum  is  firmly 
bound  down  by  folds  of  the  peritonoeum,  especiaUy  by  a  tranverse  du- 
pticature,  which  gives  origin  to  the  mesocolon.  Tlie  two  laminae  of 
this  dupticature,  being  at  first  separate,  and  soon  afterwards  uniting, 
naturaUy  leave  between  them  a  kind  of  triangular  space,  which  is  lined 
with  cellular  tissue.  In  this  space  it  is  that  the  duodenum  adheres, 
by  means  of  the  cellular  substance,  to  the  parts  already  named :  and  it 
is  so  encased  therem,  that  without  dissection,  we  can  see  nothing  but 
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its  two  extremitieSy  and  even  these  are  hid  hy  the  colon^  and  bj  the 
first  convolutions  of  the  jejunum.  The  first  coat  of  the  duodenum 
does  not  invest  the  whole  circumference  of  the  intestine^  because  it  Hes 
in  the  triangular  space :  and  for  the  same  reason,  there  is  more  cellular 
tissue  on  it,  than  on  the  external  coats  of  the  other  intestines.  The 
second  or  muscular  coat  of  the  duodenum  is  thicker  than  the  same  coat 
in  the  jejunum  and  ileum.  The  tunica  nervosa  and  villosa  form  con- 
jointly on  the  inside  of  this  intestine,  a  great  number  of  small  dupli- 
catures,  which  advance  into  the  cavity  more  or  less  directly,  like  circular 
ligaments,  with  one  border  fixed  to  the  intestine,  the  other,  free  :  these 
are  the  valvulse  conniventes.  The  floating  edge  of  these  valves  is  formed 
into  small  gathers  in  the  natural  state ;  and  the  entire  surface  of  the 
valves  is  villous,  as  well  as  that  of  the  interstices  between  them.  The 
villous  coat  of  this  intestine  is  thicker  than  that  of  the  stomach ;  but 
its  substance  does  not  so  much  appear  to  be  villous,  as  fungous  and 
granular,  composed  of  an  immense  number  of  fine  papillae  of  different 
figures,  in  which  the  microscope  discloses  a  multitude  of  depressed 
points  and  pores,  by  which  their  whole  surface  is  pierced :  and  also, 
throughout  the  viUous  coat,  small  villous  eminences  or  tubercles,  rising 
like  tittle  warts,  at  different  distances  from  each  other.  This  substance 
supports  a  vast  number  of  capillary  vessels;  for  besides  the  blood- 
vessels, we  observe  a  quantity  of  whitish  filaments,  which  run  through 
it,  and  end  at  its  inner  surfiu%,  like  so  many  capillary  roots  of  the 
vessels  called  lacteals.  The  spongy  substance,  which  binds  these  ca- 
pillary filaments  together,  and  surrounds  them,  is  very  tender ;  and 
the  capillary  extremities  of  the  vessels  distributed  through  it,  seem  to 
be  turned  towards  the  pores  of  the  papillse.  Through  these  pores  is 
continually  discharged  a  mucous  fluid,  which  moistens  the  cavity  of  the 
intestine.  The  internal  surface  of  the  duodenum  is  furnished  besides 
with  a  great  number  of  flat  granular  or  glandular  bodies,  raised  circu- 
larly on  the  sides,  and  depressed  in  the  middle :  and  they  are  more 
numerous  near  the  beginning  of  the  intestine,  than  in  any  other  part 
of  its  course.  Towards  the  pylorus,  they  tie  in  clusters,  and  from 
thence  the  distance  between  them  increases  all  the  way  to  the  other 
extremity,  where  they  are  single.  These  glands,  when  examined  care- 
fully, appear  to  be  folticles,  with  their  orifices  turned  towards  the  cavity 
of  the  intestine,  and  their  bodies  sunk  in  the  frmgous  substance,  next 
the  nervous  coat.  They  furnish  a  peculiar  fluid,  which  is  oflen  viscid 
and  glutinous.  On  the  internal  surface  of  the  duodenum,  almost  at 
the  lowest  part  of  its  first  curvature,  there  is  a  longitudinal  eminence, 
which  ends  like  a  beak  in  a  peculiar  aperture ;  this  aperture  is  the  orifice 
of  the  biliary  duct ;  within  which,  the  pancreatic  duct  likewise  opens, 
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This  intestine  is  invested  by  a  greater  quantity  of  cellular  substance 
than  the  other  intestines^  especially  while  in  its  triangular  case,  where 
it  is  not  entirely  surrounded  by  the  membranous  coat,  like  the  other 
intestines. 

112.  ''The  jejunum  commences  from  the  last  curvature  of  the 
duodenum,  and  is  there  connected  to  the  b^;inning  of  the  mesocolon : 
from  thence  it  bends  downwards  from  left  to  right,  away  from  the 
dorsal  vertebne,  and  makes  several  convolutions,  which  lie  in  the  upper 
part  of  the  umbilical  region.  Throughout  this  course,  it  is  connected 
to  the  mesentery.  It  is  generally  distinguished  from  the  duodenum  by 
its  red  color,  and  the  number  of  its  valvulse  conniventes  ;  and  also  by 
the  difference  of  its  situation  ;  but  the  best  way  is,  to  divide  it  and  the 
ileum  into  five  equal  parts,  and  to  reckon  two  parts  for  the  jejunum  and 
three  for  the  ileum.  The  coats  of  the  jejunum  are  thinner  than  those 
of  the  duodenum.  The  common,  membranous  or  external  coat,  is  a 
continuation  of  the  mesentery:  its  cellular  tissue  is  less  in  quantity 
than  in  the  duodenum ;  and  indeed  seems  to  be  altogether  wanting 
along  the  great  curvature  of  its  convolutions,  where  the  longitudinal 
fibres  of  the  muscular  coat  adhere  closely  to  the  membranous  coat. 
The  muscular  coat  is  not  so  strong  as  that  of  the  duodenum.  The 
longitudinal  plane  of  fibres  is  very  thin  and  almost  imperceptible,  ex- 
cepting along  the  great  curvature,  opposite  to  its  connexion  with  the 
mesentery,  where  we  see  through  the  membranous  coat,  a  kind  of 
whitish  ligamentary  band,  about  four  or  five  lines  in  breadth,  which  is 
continued  along  the  great  curvature  of  all  the  convolutions  of  this  in- 
testine, and  of  the  ileum.  This  band  or  fascia  adheres  very  firmly  to 
the  common  coat  of  the  intestines,  and  to  the  longitudinal  fibres  of  the 
muscular  coat,  which  are  here  more  visible  and  stronger  than  in  any 
other  place.  The  nervous,  or  more  properly  speaking,  the  reticular 
coat,  with  its  cellular  or  lanuginous  tissue,  is  just  like  that  of  the  rest 
of  the  intestines.  By  artificial  inflation,  it  may  be  made  to  swell  so 
much,  as  to  obliterate  all  the  valvulse  conniventes,  and  to  take  up  the 
entire  extent  of  the  coat  into  the  cavity.  These  duplicatures  or  valves 
in  this  intestine  are  very  broad,  very  numerous,  and  very  near  each 
other.  On  the  side  of  the  great  curvature,  their  circumference  is  con- 
tinuous and  uniform ;  but  next  the  small  curvature  there  are  breaks  in 
them,  the  extremities  of  some  advancing  beyond  the  rest,  and  termi- 
nating in  points.  Some  of  these  valves  go  quite  round,  others  only 
partially  so,  and  some  of  them  are  very  small,  and  form  oblique  com- 
munications between  the  larger  ones.  The  papillee  of  the  villous  coat 
are  here  more  raised  and  wavy  than  in  the  duodenum ;  and  each  of 
them  seems  to  be  divided  into  several  others,  in  a  peculiar  manner. 
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They  have  been  very  accurately  delineated  by  Helvetius.  The  glandular 
lacunae  of  the  jejunum,  are  of  the  same  structure  as  the  glandulse 
Brunneri  or  duodenales ;  but  they  are  disposed  in  a  different  manner : 
being  partly  single  or  solitariee,  partly  dispersed,  and  partly  in  dusters, 
like  flat,  oblong  bunches  of  grapes ;  these  clusters  are  called,  plexus 
glandulosi  Peyeri.  They  are  in  the  largest  quantity  near  the  great 
curvature  of  the  intestines ;  and  they  cross  through  several  valvuke 
conniventes  at  once. 

113.  "The  convolutions  of  the  ileum  surround  those  of  the  je- 
junum, and  pass  from  left  to  right,  terminating  beside  the  right  kidney: 
its  lateral  convolutions  are  supported  by  the  os  ileum.  Its  valvulse 
conniventes  decrease  gradually  in  number  and  size,  and  at  last,  instead 
of  being  transverse  or  circular,  they  become  longitudinal.  We  observe 
likewise  in  this  intestine  solitary  glands  or  lacunae,  and  also  reticular 
glands,  or  glands  in  clusters ;  some  of  vrhich  of  large  extent  are  found 
at  the  termination  of  the  intestines ;  but  the  glands  are  flatter  here 
than  in  the  jejunum.  The  cellular  substance  is  in  less  quantity  here 
than  in  the  preceding  intestines,  and  this  intestine  is  less  red  than  the 
jejunum. 

1 14.  "  The  intestinum  ocecum  and  valvula  coli.  The  coecum  is  no 
more  than  the  extremity  of  an  intestine,  being  only  a  kind  of  round, 
short,  broad  bag,  with  its  fundus  beneath,  and  its  mouth  or  opening 
above.  It  lies  under  the  right  kidney,  and  is  hid  by  the  last  convolu- 
tion of  the  ileum.  It  is  about  three  finger-breadths  in  length,  and  its 
diameter  is  nearly  double  that  of  the  small  intestines.  pSxp.  Jnat.,  Tr. 
du  BaS'Fent.,  n.  105—138.)  At  the  place  where  the  coecum  joins  the 
colon,  a  portion  of  the  drcumference  of  both  is  depressed,  and  forms 
on  the  inside  a  large  fold,  which  advances  into  the  cavity  of  the  in- 
testine. It  is  open  in  the  middle,  and  its  extremities  are  very  thick, 
by  reason  of  the  mutual  duplicature  of  the  coecum  and  colon.  The 
extremity  of  the  ileum  is  as  it  were  grafted  in  the  opening  of  this  fold, 
and  strongly  united  to  its  sides  by  the  mutual  adhesion  of  the  transverse 
fibres  of  the  two  intestines.  The  ring,  which  advances  into  the  com- 
mon cavity,  is  formed  into  gathers  on  the  inside,  almost  like  the  lower 
extremity  of  the  oesophagus,  the  pylorus,  or  the  inside  of  the  anus. 
Its  circumference  is  nearly  oval,  and  forms  two  prolongations,  which 
Morgagni  calls  the  fireena  valvulse  coli.  The  membranous  coat  of  the 
extremity  of  the  ileum  is  continued  on  the  coecum  and  colon,  without 
sinking  into  any  fold,  at  the  place  where  the  ileum  enters  the  colon. 
The  longitudinal  fibres  of  the  muscular  coat  seem  here  to  be  confounded 
with  the  nearest  circular  fibres  of  the  coecum  and  colon.  The  nervous 
and  viUous  coats  of  the  ileum  likewise  enter  the  cavity,  and  meet  those 
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of  the  coccum  and  colon  on  the  edge  of  the  ring,  so  that  the  circular 
rising,  or  short  muscular  tube,  is  covered  both  on  its  concave  and  con- 
vex sides  with  a  nervous  and  a  villous  coat ;  the  concave  side  being 
supplied  by  the  ileum,  the  convex,  by  the  large  intestines.  (Exp,  Anai.y 
Tr,  du  Baa-Vent.,  sect,  viii.,  n.  156 — 161.) 

115.  **  The  vermicular  appendage  is  seen  on  one  side  of  the  fundus 
of  the  coecum,  resembling  a  miniature  intestine.  It  is  about  three  Imes 
in  diameter.  By  one  extremity  it  opens  laterally  and  a  little  obliquely 
into  the  fundus  of  the  coecum ;  the  other  extremity  is  closed,  and  is 
sometimes  narrower,  sometimes  wider  than  the  rest  of  the  appendix. 
It  has  some  contortions,  like  those  of  a  worm  when  it  is  touched.  Its 
internal  coat  is  plentifully  Aimished  with  follicles,  almost  like  that  of 
the  duodenum  ;  and  it  is  likewise  reticular,  the  meshes  being  the  glan- 
dular lacunae,  which  continually  discharge  a  fluid  into  its  cavity. 

"Through  the  common  coat  of  the  coecum,  we  see  three  white, 
ligamentary  bands,  which  adhere  very  closely  both  to  the  common  and 
muscular  coats ;  one  of  them  is  hid  by  the  adhesion  of  the  mesocolon, 
and  all  the  three  divide  the  coecum  longitudinally  into  three  nearly 
equal  parts ;  and  unite  together  on  the  vermiform  appendix,  covering 
its  whole  outer  side,  immediately  under  the  common  coat.  They  are 
made  up  interiorly  of  fleshy  fibres,  which  strengthen  the  longitudinal 
fibres  of  the  muscular  coat.  The  villous  substance  of  the  internal  coat 
of  the  coecum,  is  very  short,  besprinkled  throughout  with  glandulae 
solitarise,  larger  than  those  of  the  small  intestines,  and  flattened  and 
depressed.  When  we  blow  through  a  pipe  into  these  lacunae  without 
touching  them,  the  folliculi  lure  inflated,  and  represent  little  caps,  with 
a  hole  in  the  middle  of  their  convex  side. 

116.  "The  colon.  The  whole  convex  side  of  the  colon  is  divided 
longitudinally  into  three  parts,  by  three  bands,  which  are  continuations 
of  those  of  the  coecum.  Two  of  these  bands  run  on  the  sides,  along 
the  great  curvature  of  the  colon ;  the  third,  along  the  small  curvature. 
They  perform  the  office  of  longitudinal  fraena,  between  which  the  intes- 
tine is  compressed  into  transverse  folds  and  tuberosities.  All  the  folds 
are  duplicatures,  which  form  valvulae  conniventes  in  the  cavity  of  the 
intestine,  and  the  tuberosities  form  so  many  cells.  All  the  coats  concur 
equally  to  the  formation  of  these  duplicatures  and  cells,  the  depth  of 
which  decreases  gradually  towards  the  extremity  of  the  intestine.  The 
common  coat  of  the  colon  on  one  side  is  a  continuation  of  the  meso- 
colon, and  on  the  other  side  it  contributes  by  the  same  continuation  to 
form  the  epiploon  or  omentum.  The  longitudinal  fibres  of  the  muscular 
coat  are  slender,  and  the  annular  ones  are  mere  segments.  The  glands 
are  larger  and  more  numerous  than  in  the  coecum.    The  manner  in 
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which  the  colon  is  connected  to  the  duodenum,  to  the  right  kidney,  and 
to  the  gall  bladder,  is  very  remarkable.  Along  the  great  arch  and  the 
two  last  incurvations,  there  are  a  kind  of  fatty  fringes,  called  appendices 
coU  adiposes.  (Exp,  Anat,,  Tr,  du  Baa-Vent,,  n.  139 — 155.) 

117.  "The  rectum  appears  to  descend  from  the  lumbar  vertebree, 
in  front  of  the  sacrum,  to  the  end  of  the  coccyx,  where  it  ends  in  the 
anus.  Properly  speaking,  it  is  a  continuation  of  the  colon,  though  it 
takes  a  different  course  from  that  intestine.  When  empty,  it  is  irregu- 
larly cylindrical,  and  sinks  into  transverse  folds.  It  is  capable  of  much 
extension,  even  to  the  size  of  a  large  bladder,  so  as  to  represent  a  kind 
of  stomach.  The  ligamentary  bands  increase  in  breadth  on  this  intes- 
tine, and  approach  each  other.  The  muscular,  and  nervous  or  fila- 
mentary coats,  are  much  more  capacious  here  than  in  the  other 
intestines ;  and  hence  when  the  rectum  is  empty,  they  fall  into  folds 
and  rugse.  The  internal  coat  exhibits  a  plentiful  sprinkling  of  glandulse 
soHtariee,  and  it  is  always  moistened  by  an  abundant  mucus.  Near 
the  extremity  of  the  intestine,  the  rugse  become  in  a  manner  longitu- 
dinal, and  at  last,  towards  the  circumference  of  the  inner  margin  of 
the  anus,  they  form  semilunar  lacunee,  the  openings  of  which  turn 
upwards,  towards  the  cavity  of  the  gut.  These  lacunae  are  something 
like  those  at  the  lower  extremity  of  the  oesophagus,  or  upper  orifice  of 
the  stomach.  (Exp,  Anat.,  Tr.  du  Baa-Vent.^  n.  169 — 177.) 

118.  "Vessels.  The  artery  of  the  duodenum,  called  the  duode- 
nalis,  comes  off  sometimes  from  the  coronary  artery  of  the  stomach, 
sometimes  from  the  pyloric,  and  sometimes  from  the  great  gastric  and 
hepatic  arteries ;  and  the  superior  mesenteric  and  splenic  arteries  also 
supply  several  small  branches.  The  duodenal  artery,  and  the  other 
accessory  branches,  form  a  network  round  the  muscular  coat  of  this  in- 
testine, and  send  out  a  great  number  of  capillary  branches  towards  both 
the  outer  and  inner  sides.  The  veins  of  the  duodenum  are  branches  of 
the  vena  portae,  and  are  distributed  in  almost  the  same  way  as  the  arte- 
ries, except  that  they  anastomose  more  frequently  with  each  other,  and 
with  the  hsemorrhoidal  vein.  The  arteries  of  the  jejimum  come  princi- 
pally from  the  superior  mesenteric  artery ;  the  veins  are  for  the  most 
part  branches  of  the  great  mesaraic  vein.  The  small  mesaraic  or 
hsemorrhoidalis  interna,  and  the  splenic,  also  supply  some  branches. 
The  principal  trunks  of  these  arteries  and  veins  accompany  the  cellular 
tissue  between  the  laminae  of  the  mesentery,  and  there  ramify  and  form 
belts  and  arches.  Those  which  are  next  to  the  intestines  form  two  vas- 
cular planes,  which  separate  from  each  other  distinctly,  and  surround 
the  intestinal  canal  in  a  reticular  manner.  It  is  also  worthy  of  note, 
that  as  the  arteries  and  veins  pass  through  the  mesentery,  they  supply 
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branches  to  its  glands,  laminse,  and  cellular  tissue ;  and  also  that  there 
b  a  kind  of  communication  and  meeting  between  many  of  the  small 
mesaraic  veins  and  the  lumbar  and  spermatic  veins.  Of  the  vessels  of 
the  ileum  the  same  may  be  said  as  of  those  of  the  jejunum.  The  arte- 
ries of  the  coecum  and  vermiform  appendix  are  ramifications  of  the  last 
branch  from  the  convex  side  of  the  arch  of  the  superior  mesenteric 
artery ;  the  second  and  third  branches  also  supply  some  twigs.  The 
same  may  be  said  of  their  veins.  The  colon  is  supplied  with  arteries 
by  the  second  branch  from  the  concavity  of  the  same  arch,  and  some- 
times by  the  third,  and  also  by  the  first :  and  thus  the  singular  com- 
mon arch  of  the  two  mesenteric  arteries  is  formed.  The  sigmoid  flexure 
of  the  colon  is  supplied  by  the  other  branches  of  the  inferior  mesenteric 
artery.  The  veins  of  the  colon  are  all  ramifications  of  the  vena  portse, 
and  principally  of  the  subordinate  trunks,  the  great  and  small  mesaraic, 
or  the  internal  heemorrhoidal  veins.  The  arteries  of  the  rectum  come 
from  the  internal  hsemorrhoidal  artery,  the  last  branch  of  the  inferior 
mesenteric,  which  communicates  with  the  hypc^astric,  and,  in  a  pecu- 
liar manner,  with  the  external  hsemorrhoidal  artery.  The  veins  com- 
municate with  the  external  heemorrhoidal  veins,  as  well  as  with  the 
hypogastric  veins,  which  are  distributed  to  the  internal  parts  of  genera- 
tion in  both  sexes.  There  is  a  successive  continuation  between  all  the 
arteries  of  the  intestinal  canal,  and  likewise  between  all  the  veins ; 
which  latter  are,  as  usual,  thinner  and  more  capacious  than  the  arteries, 
and  more  notably  so  than  in  other  parts  of  the  body. 

119.  **  The  nerves  of  the  duodenum  proceed  from  the  middle  plexus 
of  the  semilunar  ganglia,  and  some  filaments  come  from  the  stomachic 
and  hepatic  plexuses.  Those  of  the  jejunum,  ileum,  and  mesenteric 
glands,  come  from  the  superior  mesenteric  plexus,  from  the  post- 
mesenteric  fasdculi,  and  from  the  inferior  mesenteric  plexus.  Those  of 
the  coecum,  firom  the  inferior  mesenteric  plexus,  and  from  the  post- 
mesenteric  fasciculi.  Those  of  the  colon  and  its  arches,  from  the  same 
fasciculi,  and  firom  the  inferior,  superior,  and  sub-mesenteric  plexuses. 
The  nerves  of  the  rectum  come  from  the  inferior  mesenteric,  sub- 
mesenteric  or  hypogastric  plexus,  and  from  the  ganglia  of  the  same 
plexus.  Those  of  the  anus  and  its  muscles,  from  the  ganglia  of  the 
sub-mesenteric  or  hypogastric  plexus,  from  the  lower  cords  of  both  the 
intercostal  nerves,  and  from  the  common  arch  at  the  extremity  of  those 
cords."  (Exp,  Anat.y  Tr,  du  Baa-Vent.,  n.  224 — 247.)  Respecting 
the  cutaneous  ligament  of  the  coccyx,  the  interosseous  ligament  of  the 
pubes,  and  the  muscles  of  the  anus,  see  ibid.,  n.  181 — 193. 

120.  Leeuwenuoek.  ''In  dissecting  a  certain  kind  of  fly,  I  was 
struck  with  admiration  at  the  intestine,  with  the  chyle  passing  along  it 
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backwards  and  forwards  by  turns ;  and  whenerer  the  chyle  was  pro- 
truded from  one  part  of  the  canal  towards  another,  the  intestine  was 
rapidly  closed.  This  protrusion  of  the  chyle,  and  closing  of  the  emptied 
intestine,  took  place  three  or  four  times  in  a  very  short  period ;  and  the 
wonder  was,  that  I  saw  no  agitation,  or  next  to  none,  in  the  intestine 
itself.  (Cont,  Arcan.  Nat.  Detect.,  ep.  94,  p.  12.     Lugd.  Bat.  1722.) 

121.  "I  have  frequently  examined  the  moth  of  the  silk-worm,  as  it 
came  from  the  chrysalis,  and  more  than  once  I  have  taken  out  the  in- 
testine, and  always  remarked  with  wonder  its  uncommon  motions.  At 
one  time  this  intestine  would  contract  in  some  particular  part,  and  pro- 
trude the  small  quantity  of  matter  it  contained  towards  its  outlet ; 
whither  the  matter  had  scarcely  arriTcd,  before  the  intestine  would 
again  contract  and  drive  it  back.  And  this  reciprocal  motion,  pushing 
the  matter  contained  in  the  intestine  backwards  and  forwards,  was  re- 
peated so  often  and  so  long,  in  a  space  not  more  than  the  sixteenth 
of  an  inch,  that  my  eyes  were  fatigued  with  watching  it.  (ibid.,  ep. 
146,  p.  421-2.)  I  have  seen  the  motions  of  the  intestines  in  brutes, 
which  motions  their  intestines  retain  for  a  long  time  after  they  are  re- 
moved from  the  body.  (Arcan.  Nat.,  torn,  i.,  p.  61.) 

"  I  have  always  found,  that  the  supposed  pituita  in  the  intestines, 
is  not  phlegm,  but  consists  of  parts  and  organs  necessary  to  the  in- 
testines. While  examining  this  imaginary  phlegm,  or  as  some  persons 
call  it,  mucous  substance  adhering  to  the  inside  of  the  intestines,  I 
was  astonished  at  the  vast  number  of  fine  blood-veasels  that  I  saw,  the 
minute  branches  of  which  lay  so  near  to  each  other,  that  there  was  not 
the  twentieth  part  of  a  hair-breadth  between  them ;  in  addition  to 
which  there  were  other  vessels,  seemingly  colorless,  and  of  which  it 
was  hard  to  say  whether  they  were  lymphatics  or  lacteals.  To  these 
adhered  a  kind  of  viscid  and  pellucid  phlegm  or  mucus,  covered  with 
many  most  minute  globules :  and  where  I  endeavored  to  detach  this 
phlegm  gently  from  the  intestine,  with  a  delicate  instrument,  I  fr^ 
quently  found  that  I  had  wounded  the  fine  blood-vessels,  and  also  that 
I  had  actually  detached  many  of  them,  together  with  other  vessels, 
from  the  intestine.''  (Arcan.  Nat.  Detect.,  p.  54,  55.)  Leeuwenhoek 
also  delineates  ''the  extremities  of  a  fibrous  substance,  which  some 
call  pituita,  others,  mucus  of  the  intestines,  but  which,"  says  he,  "  I 
shall  now  name,  the  interior  muscle  of  the  intestines."  In  the  figure 
it  exactly  resembles  the  cortex  cerebri  with  the  fibres  hanging  from  it ; 
inasmuch  as  a  kind  of  fibres  proceed  from  all  its  parts,  (ibid.,  fig.  7, 
p.  61.) 

121.  SwAMMERDAM.  <' In  the  scpia,  or  cuttle-fish,  the  straight- 
gut,  or  rectum,  issues  immediately  from  the  stomach,  and  is  the  only 
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intestine  I  could  discover  in  the  animal :  so  that  the  veins  most  take 
the  aliment  immediately  from  the  stomach.  Under  the  rectum  lies 
an  appendage  of  the  stomach,  and  which  opens  into  the  stomach  hj  a 
particular  orifice,  after  making  a  very  remarkable  spiral  revolution,  like 
a  snail-shell.  I  take  this  to  be  the  pancreas,  which  appears  of  the 
same  construction,  except  its  not  being  convoluted,  in  a  great  variety 
of  fishes.  (Bib.  Nat.,  p.  890,  891,  tab.  h.,  fig.  5.) 

"  In  the  worm  of  the  acanis,  the  stomach  succeeds  the  oesophagus ; 
it  is  very  long,  and  supplied  with  a  great  number  of  ramifications  from 
the  windpipe  :  and  in  appearance,  it  is  like  an  intestine.  Towards  the 
termination  of  this  small  canal,  there  rose  from  it  two  Httle  slender 
intestines  or  cseca,  like  vasa  varicosa:  these  two  then  divided,  each 
into  two  others  ;  two  of  these  contained  a  greenish-yellow  substance ; 
and  the  two  others,  a  matter  that  was  partly  green  and  partly  white, 
and  that  looked  as  if  it  was  coagulated.  The  motion  of  this  substance 
through  the  intestines,  was  so  quick,  that  my  eyes  could  not  keep 
pace  with  it :  from  this  motion,  we  may  reasonably  infer,  that  these 
intestines  are  frimished  with  spiral  muscular  fibres.  The  pylorus  is 
seen  below  the  insertion  of  these  four  intestines,  and  close  under  it  is 
the  colon,  which  is  followed  by  the  rectum.  (Bib.  Nat.,  p.  702,  703, 
tab.  xliii.,  fig.  5.) 

'*In  the  day-butterfly,  after  the  stomach,  or  under  the  pylorus, 
there  appear  six  intestinula  caeca,  or  vasa  varicosa,  which  arc  much 
more  slender  in  this  state  than  they  were  in  the  caterpillar,  and  of  a 
perfectly  different  form.  Under  these  he  the  small  intestines,  which 
are  transparent,  and  frdl  of  a  globular  substance.  A  httle  lower,  the 
gut  widens  considerably  to  form  the  cloaca ;  then  it  contracts  again,  to 
dilate  a  second  time  into  a  lesser  sinus,  in  which  it  terminates.  Next 
follows  the  rectum,  ending  in  a  ring,  of  a  substance  between  bone  and 
horn,  which  forms  the  anus,  is  covered  with  hair,  and  drawn  up  within 
the  abdomen.  At  the  sides  of  the  anus  appear  its  proper  muscles, 
&c.  (Bib.  Nat.,  p.  595,  596,  tab.  xxxvi.,  fig.  1.)  Respecting  the 
wonderful  disposition  of  the  intestines  in  the  caterpillar,  see  Bib.  Nat., 
tab.  xxxiv.  fig.  4 :  the  description  of  them,  p.  575,  576 :  two  tubuH 
near  the  stomach,  tab.  xxxiv.  fig.  5. 

"  In  the  common  or  working  bee  the  pylorus  follows  the  stomach  ; 
and  after  this  comes  another  httle  part,  somewhat  more  protuberant, 
and  inclining  to  a  color  between  red  and  yellow.  Next  follows  an  intes- 
tine, which  is  perhaps  the  colon,  and  which  is  much  thicker  than  the 
stomach,  especially  when  it  is  full.  It  has,  moreover,  strong  muscular 
fibres,  which,  when  they  act,  convolute  it  into  many  wrinkles  and 
folds.     Further  down,  this  gut  is  considerably  contracted,  and  at  this 
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spot  an  infinite  number  of  white  filaments  are  seen ;  these  are  closely 
fastened  to  the  gut ;  their  connexion  with  which  is  extremely  strong, 
and  is  effected  by  means  of  the  air  tubes.  The  gut,  after  its  contrac- 
tion, dilates  again  on  a  sudden,  though  here  it  seems  to  be  altogether 
membranous  and  transparent ;  some  Uttle  whitish,  oblong  parts  being 
seen  through  it  from  the  outside.  These  are  six  in  number,  and  are 
glandular,  and  stand  out  yery  considerably  on  the  inner  surface  of  the 
gut.  Where  the  colon  ends,  it  is  once  more  contracted,  but  again 
dilates,  and  at  length  forms  the  rectum.  By  laying  these  parts  on  a 
plate  of  glass,  you  may  see  not  only  their  circular  fibres,  but  even  their 
Talvulae  conniTcntes.  (Bib,  Nat,,  p.  454,  455.)  In  the  worm  of  the 
bee  there  are  four  vessels,  or  intestina  cseca,  which  are  inserted  just 
below  the  pylorus."  (Bib,  Nat,,  p.  411,  tab.  xxiv.,  fig.  6.) 

Respecting  the  intestines  of  the  cossus,  during  the  metamorphosis 
of  the  worm  into  a  nymph,  see  Bib,  Nat.,  p.  318,  319,  tab.  xxviii., 
fig.  5.  Respecting  those  of  the  cossus  itself,  or  vermis  scarabsei, 
ibid,y  p.  313,  314,  315,  tab.  xxvii.,  fig.  11,  12.  Respecting  the  in- 
testines of  the  hemerobius,  ephemerus  or  diaria,  ibid,,  p.  248,  249, 
tab.  xiv.,  fig.  1 ;  tab.  xv.,  fig.  5.  Of  the  cancellus,  or  hermit-fish, 
ibid,,  p.  202,  203,  tab.  xi.,  fig.  3.  In  the  viviparous  crystalline  snail, 
the  branchiae  or  gills  are  placed  at  the  sides  of  the  rectum,  which 
they  accompany  for  a  long  way  into  the  curvature  of  the  body:  if 
viewed  with  the  microscope,  they  resemble  a  comb  with  broad  teeth, 
though  in  softness  and  dehcacy  they  are  like  httle  membranes,  (ibid,, 
p.  172,  173,  tab.  ix.,  fig.  6.)  Respecting  the  intestines  of  the  covered 
snail,  see  ibid,,  p.  123,  124,  tab.  v.,  fig.  6,  7,  8.  Of  the  louse,  ibid,, 
tab.  ii.,  fig.  3. 

122.  Martin  Schurig  brings  together  cases  from  different  authors, 
of  the  intestines  being  too  narrow ;  of  their  having  grown  together ; 
of  their  being  unduly  expanded ;  of  their  position  being  changed,  in 
hernias,  and  by  wounds ;  of  the  colon  being  found  in  the  thorax ;  of 
adhesions  of  the  intestines  to  different  parts ;  of  Warts,  excrescences, 
schirrus,  inflammation,  gangrene  and  sphacelus,  of  the  intestines;  of 
their  perforation  by  lumbrici ;  of  fissures,  ruptures,  and  atrophy  of  the 
intestines:  of  foreign  bodies  in  the  intestines,  as  lumbrici,  calculi 
(Chylol,,  p.  537 — 563) :  and  preternatural  substances,  as  stony  scy- 
bala,  a  glandular  substance  weighing  seven  ounces,  a  fleshy  mass,  a 
membrane,  a  leaden  ball,  a  piece  of  a  brazen  shell,  the  head  of  an 
arrow,  money,  needles,  the  point  of  a  sword,  a  pair  of  scissors,  a 
diamond,  bones,  pieces  of  whalebone,  a  hog's  tooth,  the  stones  of 
cherries  and  plums,  straw,  seeds,  hair,  leather,  worms,  a  serpent,  an 
eel,  a  snail,  a  slug,  a  caterpillar,  beetles,  a  mouse,  a  mole,  a  toad. 
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frogs,  the  foetus  of  a  dog,  a  human  foetus.  (Und,,  p.  709 — 736.) 
Furthermore,  he  relates,  that  the  mtestines  have  been  foimd  double ; 
the  coeeum  double ;  the  ductus  choHdochus  double :  that  cases  have 
occurred  of  a  diyerticulum,  sacculi,  and  knots  m  the  ileum ;  also,  of 
redupUcation  of  the  intestines,  in  man  and  brutes :  of  strangulation  of 
the  ileum,  wounds  of  the  same ;  of  the  coeeum  being  in  the  left  side  ; 
of  two  or  more  caeca;  of  a  pistol  ball  in  the  coeeum.  John  Peter 
Albrecht  relates  the  case  of  an  inhabitant  of  Frankfort,  in  1667,  in 
whom  there  was  a  passage  firom  the  coeeum  into  the  bladder,  (ibid,, 
p.  564 — 583.)  Schurig  also  enumerates  the  causes  of  passio  iliaca; 
among  which  he  mentions  inflammation,  gangrene  and  sphacelus,  re- 
duplication and  folding  of  the  gut,  ulceration,  &c.  He  gives  cases  of 
hernia  arising  from  hardened  excrements;  and  from  the  bite  of  the 
scorpion  (ibid.,  p.  632 — 649)  ;  cases  of  excrement  passed  through  the 
penis  in  boys,  through  the  yulva  in  girls ;  through  the  mouth,  umbi- 
licus, groin,  and  other  parts  of  the  abdomen ;  through  ulcers,  wounds, 
&c.  Of  purging  produced  by  imagination,  smell,  sight,  effluvia,  affec- 
tions of  the  mind,  rage,  terror,  fear,  thunder,  loss  of  sleep,  the  smell 
of  purgative  drugs,  beef-broth,  chicken-broth,  &c.  (ibid.,  p.  662 — 
702.)  Respecting  the  peristaltic  motion,  he  observes,  that  according 
to  Mich.  Albert,  it  is  contractile,  acting  on  both  the  length  and  breadth 
of  the  intestine,  and  momently  intermitted  and  repeated,  beginning 
from  the  oesophagus,  where  it  is  obscure :  that  anti-peristaltic  motions 
have  been  observed  after  death  :  that  Mery  saw  a  motion  of  this  kind, 
in  a  female  who  died  in  difficult  parturition  :  that  others  have  seen  the 
same  in  wounded  persons ;  &c.  (Chyhlogia,  p.  592 — 596.) 

123.  Respecting  the  intestines,  the  reader  may  also  consult  other 
authors.  Respecting  the  glands  of  the  duodenum,  see  Conr.  Brunn. 
On  other  matters,  see  Santorinus ;  Grew,  Con^ar,  Anat, ;  Albinus, 
De  Inteatinis;  Helvetius ;  Boerhaave,  the  action  of  the  intestines  upon 
the  ingesta,  Intt.  Med,,  n.  90 — 98;  the  matter  of  the  faeces,  ibid,, 
n.  108 — 113.  See  particularly  the  plates  of  different  authors;  as 
Eustachius,  Ttdml.  Anat.,  tab.  ii.,  fig.  3,  where  he  shews  the  intes- 
tines and  their  convolutions ;  the  colon  with  its  ligaments  and  cells ; 
also  the  stomach,  and  a  portion  of  the  omentum :  fig.  5,  6,  repre- 
senting the  wonderfiil  inflexions  of  the  colon,  with  the  coeeum  and  the 
vermiform  appendage :  tab.  iii.,  the  intestines,  and  the  vessels  of  the 
mesentery.  Ruysch  Th,  Anat.  vi.,  tab.  v. ;  Ep.  xi.,  (Exercit,  de  Gland. 
Int.,)  tab.  xii.,  fig.  1,  2,  3,  4;  Catal.  B.,  p.  149,  154  ;  Th,  l,  Arc. 
1,  2;  iv.,  n.  33,  37,  67,  76,  79,  92;  v.,  n.  101,  102;  ix.,  n.  62; 
X.,  n.  50 — 55  ;  Adv.  ii.,  Tab.  iii.,  fig.  4  Morgagni,  Advere,,  part  iii., 
fig.  2,  3 ;  shewing  the  valve  of  the  colon,  &c.     Heister,  Comp,  Anat,, 
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tab.  ii.,  fig.  7  ;  vii.,  29^  30,  where  he  exhibits  a  portion  of  the  Ueum, 
ccccum,  and  colon,  with  the  Talvula  Bauhini,  the  Termiform  process, 
the  frsenum  coeci,  and  the  yalvulse  conniyentes  coli,  in  a  new-bom  in- 
fant. Yerheyen,  Corp,  Hum.  Anat.,  tract  ii.,  cap.  xi.,  tab.  id.,  fig.  2, 
3.  The  several  plates  brought  together  in  Mangetus,  Theat.  Anat. ; 
tab.  Iviii.,  fig.  1 — 6,  from  Willis  and  Verheyen :  fig.  9 — 15,  from 
Ruysch:  tab.  lix.,  fig.  1,  2,  3,  itom  Peyer:  fig.  4,  5,  6,  from  Ker- 
kring :  fig.  7,  frt)m  Swammerdam :  tab.  ii.  extra  ord.,  fig.  1,  2,  from 
Conr.  Brunn :  fig.  3,  from  J.  B.  Bianchi.  Respecting  the  muscles  of 
the  anus,  see  Santorinus,  0b9,  Anat.,  p.  174,  seq.  Morgagni,  Adv., 
iii.,  p.  89.  Riolan,  Anthrop.,  Ub.  5,  cap.  xxxriii.  Also  Douglas, 
Myograph.  Cowper,  Myotom.  Eef.  Heister,  Comp.  Anat.,  n.  346,  not. 
(a);  where  he  affirms,  that  of  no  muscles  of  the  body  are  authors  less 
agreed  in  their  descriptions  than  of  the  muscles  of  the  anus. 


ANALYSIS. 

124.  The  viscera  or  integral  parts  of  the  body  may  be  com- 
pared to  lakes  in  a  kingdom^  which  arise  from  running  streams^ 
and  empty  themselves  into  the  sea  by  one  or  several  rivers ;  or 
to  fountains^  produced  by  the  confluence  of  subterranean  veins^ 
which  go  forth  in  single  channels^  and  afterwards  spread  in  all 
directions  in  nimierous  rivulets.  Thus  the  hearty  which  is  the 
channel  and  whirlpool  of  the  blood  of  the  whole  kingdom^  grows 
from  numberless  invisible  veins^  uniting  into  larger  ones^  and 
presently  whirls  back  its  blood  into  the  body^  and  distributes  it 
universally  by  the  arterial  streams  (a).  Thus  the  lungs^  which 
are  composed  of  the  bronchia  and  the  vesicles,  pour  themselves 
forth  incessantly  on  eveiy  side,  either  by  various  currents  of 
force  and  motion,  or  else,  as  in  worms,  by  an  infinite  nimiber 
of  aeriferous  tubes  (i).     Thus  the  brain,  which  is  a  globular 

(a)  That  the  heart  is  not  only  produced  by  the  confluence  of  the 
small  veins,  the  living  springs  of  the  cardiac  lake,  but  that  it  is  also 
excited  by  them  into  its  peculiar  systaltic  motions,  may  be  seen  in  my 
Econmny  of  the  Animal  Kingdom^  treatise  i.,  n.  201,  205,  514,  516  ; 
and  will  be  farther  shewn  in  Part  III.  of  this  work.  Thus  the  heart 
arises  from  the  veins,  as  the  trunk  of  a  large  tree  from  its  roots ;  and 
expands  into  the  arteries,  as  the  tree  uito  branches  and  boughs.  Not  to 
trace  its  origin  back  more  remotely,  to  the  causes  of  the  veins  them- 
selves, and  their  last  ramifications  and  productions  to  those  causes; 
that  is  to  say,  to  the  fibres  of  the  brain,  whence  come  the  fibres  of  the 
body,  which  return  in  a  circle  to  the  brain,  and  weave  its  substances. 

(6)  Respecting  the  origin  and  composition  of  the  lungs,  see  Part 
II.,  On  the  Viscera  of  the  Thorax.  That  their  motions  pour  forth 
into  all  points  of  the  body,  see  my  Economy  of  the  Animal  Kingdomy 
treatise  i.,  n.  367,  368,  369.     But  that  in  insects  the  lungs  pour 
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composition  of  the  minutest  arterial  threads  and  cortical  gra- 
nules, puts  itself  forth  universally  by  the  medullary  and  the 
nervous  fibres  (c).  Thus  the  stomach,  which  is  made  up  of  a 
peculiar  internal  coat  of  its  own,  of  the  timics  of  the  oesophagus, 
and  of  membranes  consisting  of  vessels,  fibres,  ducts,  and  pa- 
pilhe,  discharges  itself  into  the  intestinal  tube,  as  a  lake  into  a 
river,  or  a  fountain  into  a  large  stream ;  and  the  tube,  so  formed, 
straightway  pursues  a  course  full  of  winding  turns  and  mean- 
ders. This  origin  of  the  intestines  causes  them  to  be  a  kind  of 
new,  continued,  or  consecutive  stomach  (rf);  and  to  have  the 
same  nature  as  the  stomach ;  that  is  to  say,  similar  substances, 
powers  and  forces,  motions  and  actions,  and  similar  modes  of 
action;  for  they  make  common  cause  with  the  stomach,  and. 
perform  a  consecutive  and  proximate  part  in  the  series  of  one 
and  the  same  function.  Since  the  stomach  is  thus  continued  in 
the  intestines,  we  may  derive  instruction  on  nearly  all  points 
from  the  one  concerning  the  other,  both  with  regard  to  structure, 
with  regard  to  motion,  and  with  regard  to  chemical  action  (e). 

themselves  forth  by  aeriferous  or  pulmonary  tubes,  see  Swammerdam's 
descriptions  of  the  anatomy  of  insects. 

(c)  These  points  will  be  proved  in  detail,  in  the  parts  on  the  cere- 
brum, and  on  the  organism  of  the  animal  body. 

(cf)  What  is  here  said  of  the  intestines  is  applicable  to  all  the  other 
viscera  in  the  body.  Thus  the  arteries,  collectively,  may  be  said  to  be 
an  elongated,  continued,  or  consecutive  heart.  The  fibres,  or  their 
compound,  that  is,  the  whole  body,  may  be  said  to  be  a  continued 
brain  ;  for  the  brain  is  universally  present  with  the  fibres.  The  pulmo- 
nary pipes  in  nymphs,  aiu^lias,  chrysalises,  and  worms,  are  their  con- 
tinued lungs. 

(e)  Continuity  simulates  identity,  producing  apparent  presence  be- 
tween the  continuous  parts.  If  only  we  explore  the  beginning  and  the 
progress  of  any  viscus,  together  with  the  use,  and  take  anatomy  for  a 
guide,  and  reason  for  a  minister,  we  shall  be  enabled  to  disengage  and 
interpret  all  that  belongs  to  it,  how  intricate  and  secret  soever  it  nuiy 
be :  that  is,  provided  we  follow  the  thread  of  continuity  from  one  thing 
to  another,  and  do  not  blindly  turn  aside  to  disconnected  and  merely 
collateral  matters,  nor  wildly  jump  at  things  which  are  either  above  or 
below  the  subject  of  enquiry.  In  a  word,  the  discernment  of  universal 
connexion  and  continuity,  amounts  to  the  discovery  of  truth. 
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125.  With  regard  to  structure:  the  membranes  of  the  intes- 
tines are  of  the  same  number  and  of  the  same  nature  as  those 
of  the  stomach  (/) ;  and  the  blood-vessels,  muscular  and  nervous 
fibres,  ducts,  siphuncuH,  glands,  papillae,  &c.,  have  a  similar 
origin,  nature,  and  determination,  in  both(^).    The  convolu- 

(/)  There  are  five  membranes  in  both  the  stomach  and  intestines. 
The  common,  or  external  coat  of  the  stomach,  is  continuous  with  the 
peritonaeum ;  so  likewise  the  external  coat  of  the  intestines  is  connected 
to  the  peritonaeum  in  many  places.  The  celhdar  coat  of  the  stomach 
corresponds  to  the  tunica  cellulosa  Rujschu  of  the  intestines.  The 
mH9eular  coat  of  the  stomach  has  layers  of  longitudinal  and  transverse 
fibres ;  so  has  the  muscular  coat  of  the  intestines.  See  Albinus,  as 
dted  by  Heister,  n.  109.  In  both  cases  there  are  also  interrupted 
fibres,  describing  as  it  were  segments  of  circles,  and  which  are  con- 
nected by  seemingly  tendinous  lines.  **  The  fibres  of  the  external  and 
internal  planes  of  the  muscular  coat  of  the  stomach,"  says  Winslow, 
"  are  rather  segments  which  unite  at  different  distances,  than  complete 
circles ;  for  they  are  intersected  by  great  numbers  of  small  white  lines, 
of  a  tendinous  aspect"  (n.  88).  The  same  is  true  of  the  muscular 
coat  of  the  intestines.  **  The  [muscular]  fibres,"  says  Helvetius,  as 
dted  by  Heister,  ''  are  neither  annular  nor  spiral,  but  like  segments  of 
circles  collected  into  fiisdcuh"  (n.  109).  The  tumca  cellulosa  Albini 
of  the  intestines  (respecting  which,  see  Heister,  n.  109),  is  not  indeed 
mentioned  as  haying  any  coat  corresponding  to  it  in  the  stomach ;  yet, 
fix)m  an  observation  of  Winslow,  it  appears  very  probable  that  the 
stomach  has  such  a  coat :  "  The  concave  side  [of  the  nervous  coat  of 
the  stomach],"  says  he,  "resembles  fine  cotton  or  wool,  as  may  be 
seen  by  macerating  it  a  little  in  clear  water,  when  it  swells  and  tumefies. 
It  is  supported  by  a  kind  of  web  or  groimdwork  of  fine  aponeurotic 
filaments,  which  intersect  each  other  obUquely,  much  in  the  same 
manner  as  in  the  third  [or  corresponding]  coat  of  the  intestines" 
(n.  88).  The  internal,  or  villous  coat,  in  both  the  stomach  and  intes- 
tines, is  covered  with  papillary  villi,  (as  Ruysch  has  demonstrated  by 
injection,)  but  which  are  somewhat  larger  in  the  intestines  than  in  the 
stomach,  and  seemingly  of  a  fungoid  structure  (see  Winslow,  n.  Ill); 
for  a  reason  which  will  be  seen  presently.  In  the  stomach,  this  coat  is 
likewise  capable  of  being  expanded  into  elevated  juga  or  rugae.  ''  The 
two  [internal]  coats,"  says  Winslow,  "  form  large  rugae  on  the  concave 
surface  of  the  stomach  ;  the  major  part  of  these  rugae  is  transverse,  but 
irregular  and  wavy"  (n.  88). 

(^)  The  arteries  of  the  intestines  are  continuous  with  the  coronaria 
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tions  also^  and  erratic  windings  of  both — ^the  rugse^  fhrrows^  and 
grooves — ^have  nearly  the  same  structure,  spire  and  fluxion  ;  but 
with  this  marked  difference,  that  the  spires  in  the  concave  sur- 
face of  the  stomach,  are  developed  into  equal  solids  in  the  intes- 
tines, and,  forming  canals  and  closed  in  by  coats,  perform  the 
same  gyres  in  their  volume  as  the  stomach  performs  on  its  sur- 
face ;  so  that  it  seems  as  if  the  stomach  merely  unfolded  itself 
continuously  below  the  pylorus  (A).    This  similarity  in  structure 

ventriculi  and  pylori ;  speaking  in  a  general  manner^  those  of  both  the 
stomach  and  intestines  are  continuous  with  the  coeliac  artery,  as  a  com- 
mon stock ;  by  their  relation  to  which  they  all  belong  to  the  same 
family.  The  veins  of  both  the  stomach  and  intestines  go  to  the  liver. 
Their  nervous  Jibrea  come  from  the  par  vagum  and  mesenteric  plexuses ; 
thus  from  one  and  the  same  trunk,  which  passing  down  along  the  ceso- 
phagus,  mounts  over  the  stomach ;  so  that  the  intestines,  in  all  their 
functions,  communicate  with  fibres  which  are  continued  from  and 
through  the  stomach :  besides  which  there  are  other  accessory  fibres, 
derived  firom  the  intercostal  nerve,  which  like  the  par  vagum  is  a  pro- 
duct of  the  fibres  of  the  cerebellum,  and  may  be  caUed  the  twin  of  the 
former  nerve.  See  my  Economy  of  the  Animal  Kingdom,  treatise  i.,  n. 
485,  559.  Similar  glands  also,  nuliares,  agminatse  and  solitariee,  are 
found  in  both.  Respecting  those  in  the  intestines,  see  Bmnn  and 
Peyer ;  and  respecting  those  in  the  stomach,  see  Heister  and  others. 
And  similar  foramina  are  seen  in  the  viUous  coats  of  both.  Of  those 
in  the  intestines,  Boerhaave  says,  *'  The  viUous  coat  is  perforated  with 
the  orifices  of  the  lacteals,  and  with  large  pores  distinct  from  these." 
(Inst,  Med.,  n.  91.)  And  Brunn  says,  "The  internal  coat  of  the 
duodenum  is  perforated  with  an  infinity  of  little  pores."  (Gland. 
Duoden,  p.  23.  Francof.  1715).     See  alsoWinslow,  n.  111. 

(A)  The  winding  folds  and  perpetual  convolutions  of  the  stomach 
were  treated  of  above  (n.  97)  :  they  are  very  conspicuous  in  plates 
which  represent  stomachs  inverted  and  corrugated,  as  in  the  Tabulae 
of  Ruyscb,  Willis,  &c.  We  shall  obtain  a  clearer  idea  of  the  form  of 
this  motion,  if  we  compare  it  with  the  analogous  forms  of  the  cerebrum, 
and  of  the  intestines.  For  the  same  serpentine  convolutions  are  seen 
in  the  stomach,  as  in  the  cerebrum ;  and  so  wonderfully  folded,  as  to 
elude  the  gaze  that  would  follow  their  intricacies,  and  to  confound  its 
distinctness.  Thus,  while  in  one  place  they  hide  their  heads,  as  though 
they  had  terminated,  or  were  stopped  in  their  course,  in  some  other 
place,   close  to  the  point  of  disappearance,  they  emerge  again,   and 
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produces  a  similarity  in  detennination  of  motion  and  in  form 
of  fluxion^  which^  in  both  the  stomach  and  intestines^  is  per- 
petual-circTilar^  or  spiral^  and  continually  maintains  an  intrinsic 
relation  of  poles^  foci^  axes^  large  circles,  and  lesser  diametral 
circles  (t). 

126.  With  regard  to  chemical  action  ;  all  things  in  this  con- 
tinuous duct,  which  is  the  grand  alimentary  canal,  or  nutrient 
duct  of  the  body,  from  the  threshold  of  the  hps  and  mouth  to 
the  end  of  the  intestines,  proceed  in  series,  and  are  performed 
in  order :  it«  operations  being,  in  fact,  successive,  in  the  same 
manner  as  its  articulations.  The  lips  receive  the  crude,  undi- 
vided, and  undigested  food ;  the  teeth  comminute  it ;  the  tongue 

continually  fold  and  open  into  new  gyres,  in  fresh  directions.  A  similar 
play  is  seen  in  the  intestines  :  the  jejunum  and  the  Ueum  throw  them- 
selves into  the  centres  and  nodes  of  the  convolutions  of  the  other  in- 
testines, and  fold  together  so  often,  and  dip  down  so  deeply,  that  they 
become  lost  to  sight  altogether:  nevertheless,  afler  having  finished 
their  gyres,  they  come  up,  and  reappear  in  some  other  place,  and  as  it 
were  meet  themselves  again,  and  their  next  convolutions ;  just  like  the 
analogous  forms  in  die  stomach,  and  in  the  cerebrum.  This  similarity 
proves,  that  nature  produces  the  spires  of  both  the  stomach  and  intes- 
tines according  to  the  same  preestablished  laws;  but  with  this  dis- 
tinction, that  in  forming  the  intestines,  an  evolution  takes  place  from 
superficial  spires  into  similar  solids ;  in  order  that  the  food,  after  having 
been  previously  embraced,  compressed  and  triturated  in  the  spires  of 
the  stomach,  may  be  wrung  similarly,  but  longer,  more  fully,  and  more 
violently,  in  the  succeeding  spires  of  the  intestines. 

(t)  The  structure  which  demonstrates  the  particular  form  of  fluxion, 
is  generally  termed  mechanical ;  but  it  ought  rather  to  be  termed 
organic:  inasmuch  as  it  transcends  the  ordinary  mechanics,  founded 
upon  the  forms,  figures,  measures,  and  proportions  of  geometry.  The 
truth  is,  that  in  this  spiral  form,  a  new  and  distinct  perpetuity  is 
assumed,  which  geometrical  curves  and  circles  do  not  possess  ;  for  its 
very  diameters  describe  some  circular  line ;  and  hence  there  arises  a 
superior  force,  and  a  corresponding  structure,  which  in  the  liring  frame 
especially,  takes  the  new  name  of  organic.  Therefore,  whenever  nature 
would  so  far  exalt  her  powers,  as  to  return  to  her  own  spontaneousness, 
she  betakes  herself  to  spirals,  and  ultimately  to  perpetual  spirals. 
Respecting  the  relation  of  the  spiral  form,  to  poles,  axes,  and  greater 
and  lesser  circles,  see  above,  n.  97  (/). 
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and  the  fauces  further  reduce  it^  aqd  transmit  whatever  is  not 
properly  reduced  and  dissolved^  to  the  pharynx  and  oesophagus. 
These,  in  their  turn,  transmit  it  to  the  stomach,  which  dissolves 
and  digests  it  still  more  perfectly.  The  stomach  sends  the  por- 
tions that  require  further  dissolving,  digesting,  seething,  andk 
extracting,  through  the  pylorus  into  the  small  intestines ;  and 
these,  in  like  manner,  reject  the  undivided  and  unexpressed 
portion  of  their  contents  through  the  valvula  coli  into  the  large 
intestines.  Thus  each  articulation  constantly  delivers  its  im- 
pure, exhausted,  and  recrementitious  materials  to  the  articula- 
tion which  succeeds  it :  and  thus  the  operations  are  in  the  same 
successive  order  as  the  articulations  (k). 

Hence  the  small  intestines  receive  from  the  stomach  nothing 

(k)  It  is  commonly  thought,  that  all  the  chyle  made  in  the  stomach, 
is  conveyed,  promiscuously  with  the  refuse,  through  the  pylorus  into 
the  intestines,  and  from  these  alone,  through  the  lacteals,  into  the  re- 
ceptaculum  of  the  thoracic  duct.  But  from  the  anatomical  analysis  of 
all  the  members,  it  is  perfectly  evident  that  the  stomach  does  not  send 
away  anything  through  the  pylorus  into  the  intestines,  excepting  what  it 
has  not  itself  sufficiently  triturated,  percolated  and  extracted,  and  evapo- 
rated, either  towards  the  liver  by  the  veins,  or  towards  the  recepta- 
culum  chyK  by  the  lymphatics.  That  it  throws  out  the  refuse  alone  by 
the  pylorus,  is  plain  from  the  rancid,  vapid,  and  acrid  nature  of  the 
faeces  of  the  stomach,  and  from  many  other  indications ;  as  well  as  from 
all  the  points  which  have  been  demonstrated  in  the  foregoing  Analyses. 
For  the  pores  and  ducts  of  the  stomach  drink  and  devour  the  properly 
ehylified  essences,  as  greedily  as  the  hungry  belly  itself,  or  as  the 
craving  and  impoverished  blood  and  spirits.  It  is  incontestably  true, 
that  the  lips  receive  only  the  soUd  food,  in  an  uncomminuted  state, 
(unless,  indeed,  it  has  been  previously  submitted  to  culinary  processes ; 
for  otherwise  they  receive  it  raw  and  undigested,  as  in  the  case  of  all 
animals  but  man;)  and  that  the  denticular  mills  grind  it  first,  but 
only  rudely ;  and  deUver  it,  when  ground,  to  the  tongue.  And  that 
the  tongue,  afler  having  imbibed  with  its  little  veins  and  other  vessels 
the  purer  juices  which  escape,  commits  the  remainder,  or  impure  por- 
tion, to  the  pharynx  and  oesophagus ;  and  the  oesophagus  to  the  sto- 
mach ;  and  that  the  stomach  likewise  commits  it  to  the  intestines  :  as 
follows,  if  the  stomach  digests  what  it  receives,  and  throws  out  its 
extracts  through  determinate  ducts ;  according  to  what  was  shewn  in 
the  preceding  chapter.     That  the  refuse  in  the  intestines  themselves,  is 
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but  its  effete^  vapid,  rancid,  and  putrescent  food,  or  rather 
refuse,  which  they,  Uke  the  stomach,  mix  up,  circulate,  agitate, 
squeeze,  strain,  grind,  macerate,  seethe  and  extract,  also  expel, 
evaporate,  and  sublimate  through  certain  foramina  and  ducts, 
its  appointed  channels.  But  as  these  materials  are  more  re- 
fractory and  obstinate,  the  intestines  chastise  them  with  a  more 
vehement  motion,  with  a  grosser  heat,  with  a  longer  delay,  and 
with  a  more  acrid  saUvary  menstruum.  The  intractable  portions 
they  eject  through  the  valvula  coli  into  the  large  intestines, 
where  they  are  chastised  with  still  ruder  violence,  and  subjected, 
if  we  may  use  the  expression,  to  the  lash  and  the  rack.  Finally, 
the  residue  that  no  process  can  cleanse — ^foul,  filthy,  worthless 
— a  useless  burden — ^the  caput  mortuum  and  fieces  of  the  belly 
— is  cast,  by  the  large  intestines,  into  the  sink  of  the  rectum ; 
and  after  the  extremest  infliction,  it  is  thrown  out  thence,  by 
the  common  effort  of  the  whole  duct,  and  the  specific  effort  of 
each  articulation,  and  discharged  from  the  body.  In  this  man- 
ner the  intestines  do  no  more  than  continue  and  gradually  com- 
plete the  work,  already  begun  and  prosecuted  in  the  antecedent 
laboratories  (Q. 

Thus  each  articulation  of  the  alimentary  canal  (m)  has  its 

drained  and  rejected  onwards  in  a  similar  order,  will  be  shewn  presently 
in  our  exposition  of  the  several  intestines. 

(/)  This  follows  from  the  proposition  (n.  124),  that  the  intestines 
are  a  new,  continued,  consecutive,  or  elongated  stomach.  Nearly  the 
same  process  takes  place  here  as  in  distillation ;  where  the  heat  first 
sends  off  phlegm,  impregnated  with  both  pure  and  impure  tinctures ; 
as  in  the  mouth  and  fauces :  then  the  weaker,  and  afterwards  the  more 
rectified  spirits ;  as  in  the  stomach :  next  oils,  gradually  more  and  more 
dense,  and  at  length  fetid ;  as  in  the  intestines :  the  residue  being  a 
caput  mortuum,  or  fiaeces.  In  the  animal  laboratory,  however,  parti- 
cular organs  are  supplied  for  the  different  parts  of  the  process,  to 
absorb  each  essential  juice  and  spirit  separately,  and  to  transmit  and 
dispense  it  for  the  uses  and  purposes  of  Ufe. 

(m)  The  alimentary  canal  begins  from  the  orifice  of  the  Ups,  and  is 
continued  through  the  mouth,  the  fauces,  the  oesophagus,  the  sto- 
mach, and  the  intestines.  See  n.  59.  Respecting  its  several  articida- 
tions,  namely,  of  the  palate,  the  pharynx,  the  oesophagus,  &c.,  see 
also  the  foregoing  pages.     Respecting  the  articulation  of  the  oesophagus 
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own  peculiar  department  to  perform,  in  the  series  of  chemical 
or  chylopoietic  operations,  agreeably  to  the  law,  that  each,  in 
effecting  and  producing  something  particidar  for  itself,  also  ef- 
fects and  produces  something  general  for  what  comes  after  it, 
and  something  most  general  for  all  in  the  series.  For  this 
reason  the  alimentary  canal  is  not  only  distinctly  articulated, 
but  even  subarticulated ;  the  intestines  into  the  small  and  the 
large;  the  small  intestines  into  the  duodenum,  the  jejunum, 
and  the  ileum ;  the  large  intestines  into  the  csecum,  the  colon 
and  the  rectum ;  and  perhaps  the  subdivision  may  take  place 
again,  even  many  times  :  always  with  the  same  relation  of  suc- 
cessiveness, and  with  the  same  unbroken  continuity  of  effect  (n). 

with  the  stomach,  see  n.  84  (a),  Winslow  describes  it  as  follows : 
''At  the  superior  orifice,  the  rugse  are  in  a  numner  radiated,  and 
appear  to  be  a  continuation  of  the  folds  of  the  oesophagus ;  only  they 
are  thicker,  and  where  they  meet  those  folds  they  form  a  sort  of  crown, 
which  bounds  the  superior  orifice  of  the  stomach,  and  distinguishes  it 
from  the  extremity  of  the  pylorus"  (n.  88).  Respecting  the  articula- 
tion of  the  pylorus  with  the  duodenum,  see  Heister,  Comp.  Anat,, 
tab.  i.,  fig.  6 ;  and  respecting  the  articulation  of  the  ileum  with  the 
colon,  see  the  following  pages.  Thus  each  joint  or  articulation  has  its 
peculiar  sphere  of  activity,  within  which  it  is  enabled  to  roll  to  and 
fro,  and  to  effect  somewhat  particular,  somewhat  general,  and  some- 
what most  general. 

(n)  These  particulars  are  indeed  true,  as  here  stated,  in  the  normal, 
healthy,  and  natural  condition  of  the  stomach  and  intestines ;  but  they 
are  infinitely  diversified  in  different  subjects,  according  to  the  state  of 
the  stomach,  of  the  intestines,  of  the  abdominal  viscera,  of  the  blood, 
of  the  humors,  and  of  the  disposition  and  the  mind ;  according  to  the 
quantity  and  quality  of  the  food ;  also,  according  to  habits  of  intempe- 
rance; all  of  which  are  frequent  causes  of  an  aberration  from  the 
settled  laws  of  nature ;  and  lay  the  foundation  of  indigestion,  adultera- 
tion of  the  humors,  and  complaints,  diseases  and  defects  of  the  stomach 
and  intestines :  respecting  which,  see  Schurig,  n.  1 22.  The  order  then 
becomes  perverted,  or  even  absolutely  inverted.  Digestion  in  its  last 
and  lowest  forms  precedes  digestion  in  its  middle  and  first  forms ;  and 
the  stomach  transfers  its  offices  to  the  intestines,  or  vice  versa:  hence 
we  have  crudity,  after  the  proper  time  allowed  for  digestion  has  elapsed; 
or  untimely  wasting  of  the  food,  and  consequent  nausea  and  loathing ; 
or  undue  expansion  of  the  membranes,  and  obliteration,  displacement, 

m2 
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The  saliva  also  increases  in  digestive  power  and  sharpness, 
in  a  similaf  successive  series,  proportionately  to  the  acting  and 
resisting  forces.  It  is  mild  and  limpid  in  the  anterior  part  of 
the  mouth,  comparatively  thick  in  the  palate  and  the  pharynx, 
fruitful  and  potent  in  the  stomach,  but  acrid  in  the  intestines, 
where  it  is  no  longer  called  saliva,  but  bile;  being,  however, 
tempered  by  the  more  mild  and  homogeneous  pancreatic  juice, 
to  meet  every  requirement  of  nature,  and  to  correspond  to  the 
forces  and  modes  of  the  intestines  as  active,  and  of  the  food  as 
passive  (o).  The  last  species  of  saUva,  adapted  for  macerating 
the  faeces,  distils  and  runs  continually  from  the  vermiform  ap- 
pendix into  the  csecum  and  the  colon  {q). 

127.  The  vermicular  movements  of  the  intestines  perform 
alternate  and  reciprocal  gyres,  synchronously  with  the  oeso- 
phagus, the  stomach,  the  lungs  and  the  brains ;  consequently, 
the  stomach  and  the  intestines  digest  and  rise  into  action  every 
time  the  brains  animate  and  the  lungs  respire.     The  brains  are 

or  widening  of  their  sinuosities  and  rugse,    ending  in  gluttony  and 
polyphagism,  &c.,  &c. 

(o)  That  the  bile  is  a  species  of  saliva,  but  of  a  very  acrid  nature, 
will  be  explained  below  in  the  chapter  on  the  liver.  It  is  worthy  of 
remark  in  this  place,  that  each  articulation  of  the  alimentary  tube  has 
its  own  proper  salivary  spring,  and  its  own  fresh  supply ;  and  in  in- 
sects, certain  vessels,  called  the  vasa  coeca  and  varicosa,  always  pass 
into  the  intestines,  close  under  the  pylorus  ;  there  being  sometimes  two 
such  vessels,  sometimes  three,  sometimes  four ;  (see  Swammerdam,  on 
the  worm  of  the  acarus,  on  the  day-butterfly,  on  the  common  or  work- 
ing bee,  and  other  insects,  n.  121  ;)  that  these  vessels  are  channels  for 
saliva,  and  carry  a  stream  accommodated  to  the  condition  of  the  food 
which  is  to  undergo  solution  in  this  part  of  the  intestines,  cannot,  I 
think,  be  doubted  for  a  moment. 

(q)  Respecting  this  last  source  of  saliva,  in  the  cavity  of  the  vermi- 
form appendix,  we  shall  speak  presently.  It  is  now  evident,  that  each 
articulation  is  of  use  to  itself,  to  the  articulation  next  to  it,  and  to  all 
in  the  series.  For  when  the  saliva  has  ceased  to  be  of  use  to  its  own 
member,  it  is  instantly  derived  into  the  cavity  of  the  next  member, 
and  so  on,  through  all  to  the  last.  Thus  the  salivse  also,  according  to 
the  same  law,  perform  their  particular,  their  general,  and  their  most 
general  uses. 
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perpetually  renewing  these  reciprocal  movements  of  the  intes- 
tines from  within^  by  means  of  the  fibres  and  the  spirit  of  the 
par  vagum  and  of  the  intercostal  nerves ;  the  lungs^  from  with- 
out, by  means  of  the  vertebrae,  the  ribs,  the  sternum,  the  dia- 
phragm, the  peritonaeum,  and  their  muscles  (r) ;  the  stomach 
also,  by  means  of  the  pylorus,  and  by  continuity  and  influx. 

128.  The  vermicular  motion  of  the  intestines,  like  the  pe- 
ristaltic motion  of  the  stomach,  is  in  constant  flux  and  re- 
flux from  one  orifice  to  another,  as  it  were  from  stage  to 
stage  (s) ;  the  stomach  from  the  cardia  to  the  pylorus ;  the  small 
intestines  from  the  pylorus  to  the  valvula  coli ;  and  the  large 
intestines  from  the  valvula  coli  to  the  sphincter  ani ;  to  and  fro. 
But  the  order  is  not  the  same  in  the  large  as  in  the  small  in- 
testines. For  while  the  duodenum,  the  jejunum  and  the  ileum 
are  in  their  onward  career,  wreathing  their  volumes  forwards  to 
the  valvula  coU,  the  caecum  and  colon  wreath  theirs  backwards 


(r)  The  peritonseum,  which  is  the  common  coat  or  coyering  of  the 
abdomen,  is  surrounded  with  a  kind  of  muscular  mail,  formed  princi- 
pally of  the  abdominal  muscles.  These,  and  others  of  the  same  region, 
which  are  connected  to  the  ribs  and  vertebrae,  very  sensibly  expand  and 
contract  during  every  respiration  of  the  lungs,  and  elevate  and  compress 
the  cavity ;  and  consequently  the  intestines  which  lie  under  them,  and 
are  connected  to  the  peritonaeum  in  many  parts ;  and  which  must  coin- 
cide with  their  momenta,  unless  the  motion  should  be  extinguished  by 
the  meeting  of  as  it  were  two  currents  thereof. 

(s)  The  motion  of  the  intestines  is  more  truly  vermicular  and  ser- 
pentine than  that  of  the  stomach  ;  wherefore,  with  the  reader's  leave, 
I  shall  call  the  motion  of  the  former,  vermicular,  that  of  the  latter, 
peristaltic.  This  motion  is  too  palpable  to  require  further  proof.  It 
has  been  witnessed  in  the  living  subject,  in  cases  where  the  abdomen 
was  opened:  and  in  worms,  through  their  transparent  integuments. 
"  The  reciprocal  motion  [in  the  moth  of  the  silk-worm,]"  says  Leeuwen- 
hoek,  '*  was  repeated  so  often  and  so  long,  that  my  eyes  were  fatigued 
with  watching  it.  In  brutes,"  continues  he,  "  I  have  seen  the  motions 
of  the  intestines ;  which  motions  the  intestines  retain  for  a  long  time 
after  they  are  removed  from  the  body"  (n.  120).  Respecting  their  mo- 
tions in  tbe  worm  of  the  acarus,  the  working  bee,  and  other  insects,  see 
Swammerdam,  n.  121.  And  that  anti-peristaltic  motions  also  have  been 
observed  by  Mery,  see  Schurig,  n.  122. 
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to  the  same  point.  Consequently  the  small  and  the  large  intes- 
tines both  meet  with  their  extremities  in  this  valve^  that  is  to 
say^  in  the  coecum,  as  a  centre  {t) ;  and  at  the  same  time^  or 
during  diastole ;  but  during  systole^  they  mutually  recede  from 
the  valve.  Hence  the  singular  structure  of  this  valve^  the 
bulging  form  and  great  capacity  of  the  coecum^  the  evident  arti- 
culation of  the  colon  and  ileum  therein^  and  the  meeting  of  the 
extremities  of  both  intestines  in  the  focus  of  the  gyrations. 

The  simple  expansion  and  contraction  of  the  muscular  coat^ 
and  thence  of  the  intestinal  tube^  produces  of  itself^  not  only 
the  vermicular  gyration^  but  also  the  reciprocation  and  con- 
currence of  the  intestinal  movements.  For  the  small  intestines 
are  so  exceedingly  sinuous^  that  they  cannot  expand  without  a 
change  of  place,  and  a  spiral  evolution  following  the  course  of 

(t)  Heister  has  given  exact  delineations  of  the  valvula  coH,  in  his 
Comp,  Anat,y  tab.  ii.,  fig.  7>  and  tab.  vu.,  fig.  29,  30 ;  in  the  former 
figore  shewing  the  perpetual  hinges  and  inter-articulations  between  the 
colon  and  the  ileum ;  in  the  latter,  the  particular  contortion  of  the  two 
intestines  in  an  infant  just  after  birth.  Peyer  also  has  represented  the 
same  articulations,  by  drawings  of  several  sections  of  the  ccecal  cavity 
and  valve  (Exerc,  de  Glandul.  Intestin.J ;  and  many  authors  have  like- 
^se  given  descriptions  of  them.  Of  these  I  select  that  of  Winslow : 
'*  The  ccecum/'  says  he,  ''  forms  on  the  inside  a  large  fold,  which  ad- 
vances into  the  cavity  of  the  intestine ;  its  extremities  are  very  thick, 
by  reason  of  the  mutual  duplicature  of  the  coecum  and  colon.  The 
extremity  of  the  ileum  is  as  it  were  grafted  in  the  opening  of  this  fold, 
and  strongly  united  to  its  sides  by  the  mutual  adhesion  of  the  trans- 
verse fibres  of  the  two  intestines.  The  ring  which  advances  into  the 
common  cavity,  is  formed  into  gathers  on  the  inside.  The  membranous 
coat  of  the  extremity  of  the  ileum  is  continued  on  the  coecum  and 
colon.  The  longitudinal  fibres  of  the  muscular  coat  seem  here  to  be 
confounded  with  the  nearest  circular  fibres  of  the  coecum  and  colon. 
The  nervous  and  villous  coats  of  th^  ileum  likewise  enter  the  cavity, 
and  meet  those  of  the  coecum  and  colon  on  the  edge  of  the  ring,"  &c. 
(n.  114).  That  both  the  ileum  and  the  colon  wreathe  in  hither,  as  it 
were  meeting  at  the  end  of  their  course,  and  again  invert  their  hinge  of 
motion,  is  very  evident  from  the  knot  which  they  form  in  the  coecum, 
and  from  the  cavity  where  they  fold  and  unfold :  so  much,  so,  that 
there  is  no  need  of  any  great  penetration  to  discern  it ;  for  nearly  every 
point  in  the  parts  indicates  and  attests  the  fact. 
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their  sudden  turns  and  reflexions  («) :  and  the  colon  likewise^ 
inasmuch  as  it  passes  in  a  lar^  circle  round  the  convolutions  of 
the  other  intestines^  and  is  attached  throughout  its  course  to  the 
neighboring  members  (*),  can  undergo  extension  only  where 
some  firee  space  is  afforded,  or  like  the  ileum,  towards  the 
ccecum.    The  determination  of  the  extension  is  the  sole  cause 

(u)  The  plates  of  anatomical  authors,  particularly  Eustachius, 
Talnd.  Anat,,  tab.  ii.^  fig.  2,  shew  the  mamier  in  which  the  jejunum 
and  the  ileum  form  the  central,  and  consequently  the  shorter  gyres  of 
the  intestines,  making  very  sudden  wreaihings  and  reflexions  :  so  that 
when  they  extend,  and  their  diastole  is  taking  place,  their  smooth  sur- 
faces necessarily  unfold,  and  suffer  evolution ;  which  could  not  happen, 
unless  the  extremity  of  the  ileum  were  wreathed  into  the  cavity  of  the 
ccecum.  The  jejunum  and  the  ileum  conspire  to  this  motion,  not  by 
their  curvatures  alone,  but  also  by  their  connexion  with  the  mesenteiy 
and  the  neighboring  members.  This  may  be  easily  represented  me- 
chanically, by  inflating  a  leathern  tube,  convoluted  into  similar  circles, 
and  bound  down  with  similar  connexions,  to  those  of  the  intestines ; 
or  even  by  inflating  the  intestines  themselves,  as  they  lie  in  their  natural 
position:  in  which  case,  the  contrarious  passage  and  the  meeting  of 
the  two  volumes  will  become  evident.  This  is  the  cause  of  the  con- 
torsion  and  strangulation  of  these  intestines  ;  whence  passio  iliaca,  and 
several  other  affections,  of  which  we  shall  speak  in  our  pathology. 

(x)  See  the  circumgjnration  of  the  colon  figured  by  Eustachius, 
Tabul,  Anat.^  tab.  ii.,  fig.  3,  5,  6.  In  this  circumgyration  the  colon 
occupies  the  circumference  of  the  abdomen ;  so  that  while  the  gyres  of 
the  small  intestines,  (which  are  internal  to  it,)  unfold,  the  colon  neces- 
sarily swells  and  elongates ;  and  vice  versa.  Moreover,  *'  the  colon  is 
connected,  by  means  of  the  peritonaeum,  with  the  os  ileum,  the  right 
kidney,  the  gall-bladder,  the  liver,  the  omentum,  the  stomach,  the 
spleen,  the  left  kidney,  &c."  (see  Heister,  n.  108 ;)  and  also  with  the 
duodenum ;  and  throughout,  with  the  mesocolon.  Thus,  inasmuch  as 
the  motion  resulting  from  its  extension,  cannot  be  determined  towards 
the  rectum,  except  during  the  evacuation  of  the  feeces,  hence  it  is  ne- 
cessarily determined  towards  the  other  extremity ;  in  short,  towards  the 
coecum.  This  arises  from  the  simple  mechanical  law,  whereby  a  tube, 
in  the  act  of  extension,  may  be  extruded  at  either  extremity,  indif- 
ferently :  nor  can  it  be  said,  on  this  account,  that  the  determination 
of  the  two  motions  depends  upon  two  different  causes  ;  but  only  that 
one  and  the  same  cause  is  followed  by  a  reciprocal  effect. 
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of  the  arrangement  and  concentration  spoken  of  above.  Were 
the  case  otherwise,  the  reciprocating  gyres  of  the  intestinal  tube 
could  never  exist,  much  less  be  perpetuated. 

129.  The  intestines  alternately  dilate  and  contract,  and  when 
they  dilate,  they  also  extend,  and  when  they  contract  they  also 
retract.  This  is  the  primary  source  of  their  motions,  and 
the  wheel  of  the  machine.  The  rest  of  their  actions  harmonize 
therewith,  and  result  mechanically,  as  in  an  automaton,  from 
organic  form  and  connexion  of  parts,  precisely  in  such  wise  as 
the  grand  principle  of  use  determines. 

130.  The  circumgyration  of  the  intestines  is  apparently  so 
erratic  and  confused,  that  it  seems  to  be  destitute  of  all  form, 
or  at  least  to  be  perfectly  inordinate  and  lawless ;  for  the  intes- 
tines are  convoluted  and  compUcated  together,  and  in  attempt- 
ing to  disentangle  them,  our  ideas  and  analyses  themselves  are 
apt  to  be  lost  in  their  labyrinthine  mazes  {z).  And  yet  it  is 
important  that  the  maze  shoidd  be  threaded,  for  it  is  essential 
to  an  understanding  of  causes.  We  must  regard  the  gyration 
as  analogous  to  the  folds  of  the  stomach,  and  to  the  convolutions 
of  the  brain ;  in  which  there  is  nothing  angular  and  rectihnear 
— ^nothing  but  what  is  perpetual-circular  or  spiral  (a).  This 
spiral  convolution,  or  organic  form,  unlike  the  circle  or  sphere, 
does  not  respect  a  fixed,  immoveable,  single  centre,  with  con- 
vergent radii ;  but  instead  thereof,  a  circle  or  orb,  with  spires 
for  radii :  consequently,  the  centre  of  this  sphere  is  a  circular 

(s)  In  the  labyrinthine  fluxion  of  the  intestines,  viewed  cursorily, 
or  at  first  sight,  no  regularity  is  perceptible.  Nevertheless,  it  is  cer- 
tain, that  nature  never  takes  the  most  trifling  step,  except  in  order, 
according  to  laws,  and  for  the  sake  of  an  end ;  consequently,  that  this 
apparently  inordinate  and  irregular  gyre,  in  itself,  and  in  respect  of 
uses,  is  perfectly  ordinate ;  wherefore  a  similar  gyre  is  constantly  met 
with  in  every  individual  of  the  same  species  in  the  animal  kingdom. 
Thus  this  circumstance  is  not  in  the  slightest  degree  accidental;  al- 
though we,  in  our  ignorance  of  the  nature  and  properties  of  the  intes- 
tinal form,  view  it  much  in  the  same  manner  as  mules  view  a  water- 
wheel. 

(a)  Respecting  the  peristaltic  gyration  of  the  stomach,  see  above, 
n.  97  (/)  ;  where  some  preliminary  description  was  also  given  of  the 
spiral  form. 
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gyre,  whereby,  and  as  it  were  afar  off,  it  regards  a  fixed  centre, 
which  is  that  of  its  central  circle.  Thus  the  intestinal  gyre 
respects  the  fimbriated  border  of  the  mesentery,  (which  is  of  a 
circular  form,)  and  mediately  thereby  the  receptaculum  chyli, 
which  constitutes  the  innermost  centre  of  the  sphere,  and  is 
fixed  and  immoveable,  because  it  is  the  centre  of  a  circle. 
Moreover,  the  spiral  form  has  the  following  properties.  Its  radii 
or  semi-diameters,  which  are  directed  to  the  central  circle,  are 
all  of  them  circumferences,  and  vice  versa,  its  circumferences 
arc  all  of  them  diameters ;  and  with  sinuous  flexure  they  are 
perpetually  rolling  into  and  again  revolving  &om  that  moveable 
centre  (A).  And  in  its  volutions,  this  form  is  always  describing 
some  everlasting  curve,  related  to  the  circle ;  either  an  elliptical, 
parabolic,  hyperbolic,  or  some  other  geometrical  curve  (c),  but 
ever  evolved,  after  the  manner  of  the  cycloid  (rf).  Hereby,  the 
intestinal  gyre  draws  forth  every  property  and  peculiar  virtue 

(b)  This  idea  may  be  illustrated  by  figures  whose  properties  are 
knoBn.  Thus  the  circle,  in  all  its  points,  which  are  infinite,  by  infinite 
radii,  respects  only  a  single  centre ;  which  is  absolutely  fixed  by  the 
perpetual  and  as  it  were  infinite  concentration  and  meeting  of  the  radii ; 
being  thus  rendered  immoveable  and  most  inert.  But  let  us  suppose 
that  the  circle  itself  occupies  the  place  of  the  centre ;  and  that  its  semi- 
diameters,  so  many  spirals,  are  similarly  directed  to  it ;  in  this  case, 
there  will  necessarily  be  no  fixity  or  concentration  of  any  of  the  radii, 
but  a  perpetual  circumvolution,  emulating  a  kind  of  infinity  in  its  fluxion. 
That  the  intestines  respect,  not  merely  the  mesentery  as  their  included 
orbit,  whereto  their  spires  are  related,  as  to  a  moveable  centre,  but 
also  the  mesocolon,  will  be  shewn  in  the  following  cluster,  on  the 
Mesentery. 

(c)  The  circular  form  is  of  very  vast  comprehensiveness,  insomuch 
that  it  includes  all  kinds  of  geometrical  curves ;  in  the  same  way  as  the 
angular  form  includes  imiversally  all  possible  figures  bounded  by  angles 
and  lines,  or  rectilinear  planes. 

((f)  The  spiral,  in  its  development,  is  perpetually  departing  from 
the  straight  line,  and  even  from  the  circle.  It  never  returns  to  the 
point  it  started  from,  as  the  circle  does;  consequently,  it  describes 
none  of  the  curves  of  a  conic  section,  but  a  different  kind  of  curve, 
which  it  evolves;  thus  a  curve  similar  to  what  is  called  a  cycloid. 
There  are,  however,  as  many  species  of  cycloids  as  there  are  species  of 
curves  which  are  capable  of  evolution. 
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that  resides  in  the  circle  or  curve^  and  constantly  converts  it  to 
the  use  intended  by  nature.  And  hence  this  form  derives  the 
power  of  infinite  variation;  consequently,  of  accommodating  it- 
self  not  only  to  every  possible  space,  under  every  volume,  but 
also  to  every  possible  use  and  end  {e).  Thus  it  is  not  surprising, 
that  the  idea  of  the  intestinal  circumgyration,  with  its  almost 
infinite  varieties,  at  first  sight  appears  inextricable,  and  seems  to 
elude  analyses  founded  on  the  measures,  methods  and  figures  of 
geometry;  for  even  in  its  lowest  form  it  utterly  transcends 
them. 

131.  From  what  we  have  stated,  it  follows,  that  the  intes- 
tines, in  the  exerdse  of  this  their  gyre,  induce  on  their  contents 
a  kind  of  endeavor  and  gravitation  from  their  centres  to  their 

(e)  We  may  easily  conclude  what  an  immense  number  of  variations, 
and  consequent  changes  of  state,  the  spiral  form  can  assume,  if  we 
consider,  that  all  possible  curves  may  serve  it  as  centres,  and  that  it 
may  evolve  its  spires  into  all  possible  species  of  cycloids.  Its  perfection 
principally  consists  in  its  power  of  varying  itself  infinitely,  and  yet,  in 
every  change,  of  still  remaining  constantly  in  its  own  essence;  for 
thereby  it  is  capable  of  accommodating  itself  to  aU  circumstances  and 
to  all  kinds  of  use.  Thus  it  differs  in  every  genus  and  species  of  living 
creatures ;  and  in  the  minutest  animalculse ;  according  to  the  nature  of 
the  food,  to  the  mode  of  digestion,  and  the  condition  of  life,  in  each. 
It  is  also  capable  of  adapting  itself  to  every  space ;  as  exemplified  in 
the  same  instances ;  and  in  cases  of  obesity,  and  hernial  protusions  of 
the  intestines.  Inasmuch  as  this  form,  like  a  Proteus,  is  capable  of 
transformation  into  infinite  forms,  (all,  however,  of  the  same  family,) 
it  therefore  appears  so  intricate  to  the  superficial  observer.  But  in 
order  to  obtain  a  clear  idea  of  it,  we  must  not  attempt  to  study  all  its 
gyres  at  once ;  for  such  a  course  would  be  more  i^t  to  stupify  than  to 
enlighten  us :  but  we  must  first  consider  it  as  perfectly  regular,  and 
without  variety ;  with  a  simply-circular  circumference  for  a  centre,  and 
evolved  circles  for  spirals,  (as  it  is  exactly  in  the  fluxion  of  the  intestines 
in  snails ;)  afterwards,  we  may  expatiate  into  its  variations.  Precisely 
so  also  in  the  other  forms.  In  the  angular  form,  for  instance,  we  are 
not  to  begin  from  parallelograms,  trapezia,  or  polygons,  but  from 
triangles ;  which  are  the  bases  of  all  the  rest ;  and  first,  indeed,  from 
the  right-angled  triangle.  So  likewise  in  the  circular  form,  we  must 
begin  from  the  circle,  but  not  from  curves,  still  less  from  variously- 
inflected  curves. 
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circumferences,  and  next  from  those  circumferences  to  the 
centre  of  the  circle,  or  the  common  innermost  centre.  For  the 
intestines  first  throw  all  their  contents,  from  their  axis,  which  is 
their  continued  centre,  towards  their  concave  surfisu^  or  pa- 
rietes  (/) ;  this  produces  a  perpetual  mingling  of  both  alimentary 
and  excrementitious  materials,  and  a  moistening  of  the  whole 
with  saKva;  accompanied  by  a  tendency  in  the  materiaU  them- 
selves,  not  only  to  change  their  places,  but  also  to  apply  them- 
selves closely  to  the  circumferences  of  the  canals,  and  to  pass 
out  through  the  pores  and  foramina  which  there  meet  and  open 
for  them,  to  their  ulterior  destination  {g).  But  as  soon  as  the 
chyliferous  essences,  by  this  headlong  career,  have  arrived  at 
the  bounds  of  the  intestines,  or  in  the  cellular  coat,  the  former 
tendency  is  supplanted  by  another,  &om  circumference  to  cen- 
tre, in  a  word,  from  the  borders  of  the  mesentery,  by  recti- 


(/)  Almost  the  same  thing  occurs  here  as  in  the  arteries^  where  the 
blood  extrudes  its  serum  towards  the  circumferences,  and  separates  the 
light  from  the  heavy  portions  by  perpetual  processes  of  excretion ;  or 
as  in  a  barrel  or  cylinder  when  rotated,  where  the  contents  of  the 
sphere  are  thrown  from  the  centre,  and  precipitated  as  it  were  down- 
wards. This  power  (which  is  exerted  particularly  in  the  gyre  of  the 
stomach  and  intestines,)  see  n.  97  (/),  is  imparted  to  the  motion  by 
the  first  or  primary  forms.  But  when  once  the  materials  have  been 
driven  and  as  it  were  detruded  to  the  proper  surface  of  the  intestines, 
they  are  then  translated  into  the  sphere  of  a  different  motion,  where 
there  is  a  tendency  driving  them  firom  the  circumference  to  the  common 
centre  of  the  whole  gyre.  All  the  operations  of  the  intestines  men- 
tioned above,  are  produced  by  these  circumstances  as  causes ;  and  that 
this  is  a  true  statement  of  the  case  is  evidenced  not  by  effects  only,  but 
also  by  the  laws  of  motion,  as  proved  firom  physical  phenomena. 

(ff)  Since  all  the  parts,  and  preeminently  the  fluids,  tend  towards 
the  circumferences,  it  follows,  that  one  part  is  continually  substituted 
in  the  place  of  another ;  and  that  the  parts  mutually  contend  for 
priority  of  passage;  whence  results  a  perpetual  commixtion.  Also, 
that  the  orifices  which  do  not  imbibe  juices,  but  pour  them  forth,  as 
the  orifices  of  the  cystic  and  pancreatic  ducts,  cannot  pass  safely  into 
the  intestinal  tube,  without  performing  various  windings  and  tortuous 
flexures  between  the  coats :  for  otherwise  they  also  would  be  forced, 
by  the  same  tendency,  to  admit  the  chyliferous  shower. 
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linear  radii^  to  the  receptaculum  chyli,  which  is  the  centre 
alluded  to.  A  two-fold  tendency  and  impetus  thus  results  from 
this  gyration  of  the  intestines. 

132.  Now,  since  the  dominant  tendency  of  the  vermicular 
rotation  of  the  intestines  is  centrifugal,  it  may  seem  as  if  no 
force  was  present  to  urge  their  contents  onwards  from  the  py« 
lorus  to  the  rectum.  But  let  it  be  remembered,  that  the  intes- 
tines are  continually  expanding  and  contracting.  By  these 
movements,  as  the  stomach,  by  its  corrugations,  they  send  their 
contents  forwards,  fi*om  place  to  place,  to  the  intended  goal  (h) ; 
whence  they  are  driven  down  and  discharged,  by  the  forcible 
compression  of  the  particular  muscles  of  the  intestines,  of  the 
common  muscles  of  the  abdomen,  and  by  the  joint  effort  of  all 
the  viscera  of  the  body. 

133.  Hence  it  appears,  that  neither  the  esculent  nor  the 
feculent  materials  enclosed  in  the  intestines,  follow  their  own 
peculiar  laws,  but  that  they  are  now  subject  to  the  laws  of  the 
intestines ;  consequently  that  they  no  longer  act  by  their  own 
gravity,  as  in  the  general  sphere  of  nature,  but  passively  obey 
the  motion  of  the  containing  and  surrounding  parts ;  and  that 
their  tendencies  are  directed,  and  their  forces  determined,  (whe- 
ther such  forces  result  from  gravity,  or  from  any  other  cause,) 
to  the  centres  of  those  viscera  (t).      The  animal  microcosm 

(A)  When  the  intestines  contract,  the  points  of  their  surfaces  change 
places,  and  the  anterior  come  up  into  the  place  of  those  behind  them ; 
hence,  when  they  again  expand  or  unfold,  they  are  gradually  moved 
onwards  and  forwards  ;  and  this,  moreover,  by  the  folds  all  passing  in 
the  same  direction,  and  as  it  seems,  in  a  spiral  manner,  judging  from 
the  juga  or  valvulse  conniventes  of  the  jejunum  especially.  To  produce 
this  effect,  the  colon,  which  has  to  act  upon  the  faeces  or  more  renitent 
and  inert  materials,  describes  a  very  large  arch,  and  contracts  into  nigse 
and  even  lacunae,  and  expands  again  alternately,  more  powerfully  than 
the  other  intestines ;  circumstances  which  shew  with  sufficient  clearness, 
the  manner  in  which  the  intestinal  tube  acts  throughout.  In  insects, 
and  in  those  particularly  which  are  destitute  of  feet,  a  similar  locomotive 
power  is  displayed ;  for  they  go  forwards  by  the  rapid  elevation  of  their 
spines,  or  by  acts  of  contraction  and  extension. 

(e)  See  what  we  said  above  on  these  subjects  in  the  chapter  on  the 
stomach,  n.  97  (/).     This  law  prevails  in  all  the  worlds  within  the 
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imitates  the  macrocosm  in  all  its  properties;  and  whatever  it 
receives  from  the  visible  and  circumambient  world,  it  withdraws 
from  the  powers  of  that  world,  and  subjugates,  and  appropriates 
to  itself.  Consequently,  to  avoid  being  misled  in  investigating 
the  body,  it  is  necessary  to  put  aside  ideas  derived  through  the 
senses  from  without,  touching  the  extension  of  the  government 
of  the  general  sphere  of  nature  to  the  interiors  of  the  animal 
world ;  and  to  confine  ourselves  to  the  consequences  of  similar 
causes  within. 

134.  The  DUODENUM  commences  fi*om  the  pylorus,  and  makes 
a  short  course  with  several  curvatures ;  leaving  an  open  field  for 
the  rest  of  the  intestines  to  produce  and  perform  those  gyres 
which  are  best  adapted  to  nature^s  uses   {k) ;  thus  it  inaugu- 

world ;  nay,  and  in  all  things  within  our  little  world  ;  for  every  thing  is 
a  being  and  a  substance  by  itself,  and  in  its  first  powers  or  principles 
represents  the  universe :  hence  the  universe  is  only  the  aggregate  and 
sum  of  infinite  similar  leasts.  Wherefore  one  fruitful  source  of  errors 
is,  that  we  judge  of  those  things  which  act  within  ils,  from  those  things 
which  pass  without  us.  The  effects,  consequences,  and  conclusions  are 
indeed  alike  in  both  cases,  for  the  microcosm  operates  similarly  to  the 
macrocosm ;  but  the  causes  themselves,  by  which  the  effects  are  pro- 
duced, are  peculiar  to  the  microcosm.  Thus  we  are  instructed  by  the 
one  respecting  the  other ;  by  the  organic  animal  body  respecting  the 
phenomena  of  the  world,  and  vice  versa.  If  each  were  not  modelled  to 
the  other,  there  would  be  no  agreement  between  them,  nor  would  the 
animal  world  live  in  harmony  with  the  order  and  laws  of  the  imiverse. 

(k)  The  flexures  of  the  duodenum  are  represented  in  anatomical 
tables,  particularly  in  Eustachius,  TabuL  Anat:,  tab.  ii.,  fig.  4  ;  and 
they  are  thus  described  by  Winslow :  "  The  duodenum,  immediately 
after  it  has  arisen  from  the  pylorus,  is  reflected  a  little  backwards  and 
obliquely  downwards ;  then  it  passes  towards  the  right  kidney ;  thence 
in  front  of  the  renal  artery  and  vein,  and  of  the  vena  cava,  ascending 
insensibly  from  right  to  left,  till  it  comes  before  the  aorta  and  the  last 
dorsal  Tertebree.  It  continues  its  course  obUquely  forwards,  making  a 
third  incurvation"  (n.  111).  The  uses  intended  and  appointed  by 
nature  are,  that  the  process  of  digestion  and  nutrition  may  be  per- 
formed in  order  and  series,  according  to  her  first  and  deepest  laws ;  for 
upon  this  depends  the  life  of  the  body,  nay,  even  of  the  senses,  and 
that  supreme  life  appertaining  to  the  mind,  which  constitutes  our 
most  essential  life. 


174  THE    ANIMAL   KINGDOM. 

rates  the  intestines  into  their  spiral  form  and  motion.  It  receives 
the  exhausted  and  undigested  contents  of  the  stomachy  and 
vigorously  detrudes  them  into  the  jejunum :  it  besprinkles  them 
with  mixed  bile  and  pancreatic  juice,  corresponding  in  qnantily 
and  quality  to  its  own  constitution  and  nature^  and  to  that  of 
the  viscera^  the  blood,  the  spirits,  and  the  food  itself.  It  also 
absorbs  their  first  products ;  one  part  of  which  it  sends  to  the 
veins,  (making  use  even  of  the  arteries  for  this  purpose)  (/),  and 
thence  to  the  vena  portse  :  another  part  into  the  tunica  cellulosa 
Albini,  and  thence,  through  the  lacteals  of  the  mesentery,  to 
the  receptaculum  chyU  (m) ;  in  both  cases  by  means  of  certain 
glands,  papillae,  foramina,  and  siphunculi  (n) :  a  third  portion, 

(I)  According  to  Heister :  *'  Albinos  has  observed,  that  the  veins  of 
the  intestines  may  be  filled  with  injection  through  the  arteries,  and  the 
arteries  through  the  veins  ;  a  fact  which,  [as  he  says,]  gives  rise  to  sin- 
gular speculations"  (n.  110).  Thus  the  blood-vessels  in  these  parts 
seem  to  assume  a  kind  of  double  and  ambiguous  nature,  and  the  arte- 
ries themselves  to  be  in  a  manner  veins ;  so  as  to  lick  up  and  imbibe 
the  juices  and  chyles,  with  their  little  lips  and  orifices,  similarly  to  the 
veins :  which  strengthens  my  conviction,  that  the  foramina  here  do  not 
pour  forth  any  serosity,  mucus,  or  phlegm,  but  on  the  contrary,  ab- 
sorb them  ;  likewise,  that  none  of  the  vapor  which  is  taken  up  by  the 
internal  coat  of  the  arteries  (but  not  by  the  corresponding,  or  external 
coat  of  the  veins)  rises  immediately  from  the  intestines  to  the  cortical 
substance  of  the  brain,  but  only  from  the  stomach.     See  above,  n.  105. 

(m)  Albinus  describes  the  coat  which  goes  by  his  name — the  tunica 
cellulosa  Albini — ^as  ''  situated  between  the  villous  and  muscular  coats," 
and  as  "  forming  the  true  nenrous  coat,  and  completely  surrounding 
the  canal"  (n.  109).  That  the  lacteals  imbibe  their  chyle  from  this 
coat  especially,  as  a  kind  of  perpetual  reservoir,  is  a  point  which  1 
intend  to  shew  in  the  following  chapter,  on  the  Mesentery;  conse- 
quently, that  the  conglomerate  ducts,  and  the  downy  Tillous  structure, 
convey  hither  their  fine  fiuids,  and  present  them  to  the  lacteals.  Thus 
according  to  nature  and  nature's  order.  The  manner  in  which  the 
tubuli  converge  or  radiate  hither,  is  excellently  shewn  by  Swammerdam 
in  a  figure  inserted  in  Mangetus,  Theatr,  Anat.y  tab.  lix.,  fig.  7. 

(n)  The  glands,  papillse,  foramina,  and  tubes  of  the  duodenum  and 
the  other  intestines,  are  described  in  detail  by  various  authors,  whom  it 
would  be  useless  to  quote  in  this  place.  See  Peyer,  Pechlin,  &c., 
Winslow,  n.  1 1 1 .     "In  the  upper  part  of  the  duodenum,"  says  Ck)nr. 
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less  pure^  into  its  second  coat^  the  tunica  Buyschii  cellnlosa, 
and  thence  into  the  peritonaeum  and  to  the  external  circum- 

Bninn,  '*  above  the  ductus  cholidochus,  there  are  great  numbers  of 
spherical,  glistening  granules,  set  close  together ;  these  are  made  up  of 
other  lesser  and  least  adni,  much  in  the  same  way  as  the  substance  of 
the  pancreas.  The  coat  of  this  intestine  is  perforated  with  an  infinity 
of  Uttle  pores.  In  the  horse,  the  larger  glands  are  composed  of  vast 
numbers  of  other  tubulated  glands,  so  put  together,  that  their  tops, 
(which  are  perforated  with  exceedingly  minute  foramina  or  pores,)  project 
into  the  cavity  of  the  intestines ;  they  excrete  a  matter  which  thickens 
by  boiling,  like  the  white  of  egg."  (GlanthUa  Jhioden,  p.  22,  23,  32.) 
Moreover,  that  both  the  glands  and  the  papillse  consist  of  minute 
networks  of  vessels,  organically  disposed  into  a  glandular  and  papillary 
form,  has  been  shewn  by  Ruysch,  and  by  other  anatomists  who  have 
used  his  injections.  From  these  circumstances,  I  have  no  hesitation  in 
concluding,  that  the  glandular  clusters  and  the  papillary  villi,  are  so 
many  fine  organs  for  absorbing  passing  fluids,  but  not  for  excreting  mu- 
cus. The  quantity  of  Uquid  which  passes  by  them,  and  the  quantity 
which  necessarily  enters  them,  is  plain  from  the  quantity  taken  by  the 
mouth,  from  the  quantity  of  juice  expressed  firom  the  food,  and  of  saHva 
constantly  poured  forth  by  the  extraneous  saHvary  glands ;  and  also  from 
these  Uttle  organs  themselves  being  so  full  of  perforations,  not  to  mention 
the  other  foramina  which  open  in  the  interstices  between  them :  shewing 
that  there  is  no  want  of  fluids  wherewith  to  bathe  the  intestines  ;  and 
that  they  do  not  stand  in  need  of  ftirther  suppUes  from  sources  of  their 
own.  Furthermore,  the  minute  arteries  also  assume  the  nature  of  ab- 
sorbents, becoming  in  a  manner  veins.  The  same  things  occur  in  less 
perfect  animals,  where  the  mesentery  is  commonly  wanting.  Thus,  in 
the  cuttle-fish,  according  to  Swammerdam,  **  the  veins  take  the  aUment 
immediately  from  the  stomach''  (n.  121).  Consequently,  the  intes- 
tines do  not  give,  but  receive ;  agreeably  to  what  seems  to  be  their 
office.  And  brides,  a  force  is  perpetually  operating  towards  the  con- 
cave surface  of  the  intestines,  and  into  it,  but  not  outwards  ;  and  the 
glands  themselves  and  their  ducts  are  siphuncuU  and  organs  of  attrac- 
tion, not  of  expulsion.  At  first  sight,  it  certainly  appears  as  if  the 
glands  when  stimulated,  as  by  purgatives,  did  pour  forth  a  certain 
quantity  of  mucus  into  the  cavity  of  the  intestines ;  but  the  fact  seems 
rather  to  be,  that  when  the  sharp  particles  strike  the  glands,  they  sud- 
denly contract  and  close  their  orifices,  in  order  to  imbibe  no  more; 
consequently,  the  Uquid  that  is  drank,  and  the  saliva,  being  unabsorbed 
and  kept  out,  so  drenches  and  deluges  the  recrementitious  materials^ 
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ferencc  of  the  viscera  (o) .  It  rolls  the  remainder  into  the  jejunum 
and  the  ileimi^  and  involves  it  in  their  serpentine  convolutions. 

and  so  lubricates  the  passage,  as  readily  to  escape  from  the  intestines : 
meanwhile,  the  humor,  now  pressed  into  the  coats,  and  in  a  manner 
stag;nating  there,  renders  them  loose  and  flaccid.  For  these  and  other 
reasons,  I  am  convinced,  that  all  the  glandular  and  papillary  forms  of 
which  we  are  speaking,  are  the  beginnings  or  principles  of  the  intes- 
tines, and  absorb  the  digested  portions  of  food,  and  possibly  contribute 
to  the  more  perfect  preparation  of  the  chyle.  If  the  glands  and  papillae 
do  absorb  the  chyliferous  streams,  then  they  also  present  a  part  of  the 
current  to  the  veins,  inasmuch  as  they  themselves,  and  their  very 
orifices,  (according  to  observations,)  are  made  up  of  vessels.  The  ex- 
istence of  still  purer,  and  indeed  of  absolutely  invisible  organs  of  a 
similar  nature,  which  adhere  to  the  intestines  under  the  appearance  of 
mucus,  is  rendered  probable  by  Leeuwenhoek's  remark,  that  'Hhe 
supposed  pituita  in  the  intestines,  is  not  phlegm,  but  consists  of  parts 
and  organs  necessary  to  the  intestines.  While  examining  the  mucous 
substance,"  he  continues,  ''  I  was  astonished  at  the  vast  number  of  fine 
blood-vessels,"  &c.  (n.  120).  And  by  Swammerdam's  constant  asser- 
tion, that  a  similar  mucous  coat  is  detached  from  the  intestines  at 
stated  times,  and  replaced  by  a  fresh  and  more  suitable  coat.  On  this 
subject,  see  also  n.  149  (A). 

(o)  Respecting  the  true  '^llular  coat,  as  being  exterior  to  the  tunica 
cellulosa  Albini,  and  situated  between  the  external  and  muscular  coats, 
see  the  authors  cited  above.  Winslow  describes  this  coat  as  connected 
throughout  to  the  peritoneeum.  "The  duodenum,"  says  he,  "is 
firmly  bound  down  by  folds  of  peritonaeum,  especially  by  a  transverse 
dupUcature  :  the  two  laminae  of  this  duplicature  naturally  leave  between 
them  a  kind  of  triangular  space,  which  is  Uned  with  cellular  tissue," 
&c.  (n.  1 1 1 .)  So  likewise  the  other  intestines,  particularly  the  colon, 
which  by  its  external  and  cellular  coats,  communicates  with  all  the 
viscera  of  the  abdomen.  That  this  coat  of  the  intestines,  and  by  con- 
tinuity, the  corresponding  coat  of  the  peritonaeum,  and  by  further 
continuity,  the  corresponding  coat  of  the  abdominal  viscera,  is  covered 
with  a  kind  of  oily,  aqueous,  and  sometimes  comparatively  acrid  hquid, 
will  be  shewn  in  the  chapter  on  the  peritonaeum.  Now,  since  the  intes- 
tines, by  means  of  the  foramina,  communicate  therewith,  it  follows 
from  the  continuity  of  the  passages,  consequently,  from  the  chain  of 
causes  and  reasons,  that  an  abundance  of  hquid  escapes  from  them  into 
the  cells  of  this  and  similar  coats,  and  is  thus  diffused  in  all  directions. 
But  as  this  humor  is  thrown  out  into  a  kind  of  sea,  it  would  seem  not 
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Sometimes^  when  this  intestine  is  irritated^  it  spews  ont  the 
gifts  of  the  stomach,  and  even  returns  upon  itself,  and  vomits 
the  cystic  bile  and  the  pancreatic  juice  into  the  pylorus  (p). 
Thus,  like  the  stomach,  the  duodenimi  is  capable  of  an  inverse 
movement,  contrary  to  the  ordinary  course  of  its  spires. 

135.  The  JEJUNUM,  busy  in  the  centre  of  the  intestinal  gy- 
rations,  performs  the  part  of  a  secondaiy  stomach.  It  receives 
the  materials  brought  by  the  duodenum,  with  their  mixture  of 
mild  and  acrid  salivse ;  it  rolls  them  through  its  spirals,  upwards 
and  downwards,  with  equal  ease  (q) ;  it  tumbles  them  over  with 
apt  facility,  and  mingles  and  entangles  them,  and  appUes  them 

to  be  of  the  same  purity  as  that  which  passes  directly  to  the  thoracic 
duct  and  to  the  liver. 

(p)  From  the  almost  rectilinear  descent  of  the  duodenum,  from  the 
pylorus  as  far  as  the  ductus  cholidochus,  and  from  the  consequent 
power  it  possesses  of  rolling  in  on  itself  from  either  end ;  also,  from 
the  villosity  and  consequent  sensibility  of  the  duodenum  in  this  interval ; 
still  more,  from  the  fact  of  large  quantities  of  bile  being  occasionally 
vomited  from  the  stomach,  although  there  is  no  apparent  communicar 
tion  between  it  and  the  gall-bladder ;  and  from  the  parallel  fact,  still 
more  difficult  of  accomplishment,  of  the  stomach  throwing  its  entire 
fundus  towards  the  oesophagus, — from  all  these  circumstances,  it  may 
be  inferred,  I  think,  with  absolute  certainty,  that  the  duodenum,  when 
carried  away  by  a  contrarious  motion,  rolls  into  the  pylorus,  or  rolls 
the  pylorus  into  the  stomach  ;  and  eructates  the  bile  in  large  quantity 
at  such  times,  and  the  bile  alone  ;  for  the  duodenum  is  always  empty 
in  this  interval.  Many  circumstances  prove,  that  any  one  of  the  arti- 
culations, by  the  stimulus  of  peculiar  causes,  may  be  the  subject  of  this 
inverse  movement. 

(q)  That  the  direction  of  gravitating  substances  within  the  sphere 
of  the  body,  differs  from  their  direction  without,  in  the  general  sphere 
of  the  macrocosm,  see  above,  n.  131.  This  is  particularly  evident  in 
the  jejunum  and  ileum,  which  wind  in  everlasting  circumvolution, 
after  a  kind  of  spiral  manner.  Were  the  food  to  gravitate  within  this 
sphere  as  it  gravitates  without,  it  would  Ue  at  the  bottom  of  every 
hollow  in  these  intestines,  and  never  admit  of  being  raised.  But  the 
truth  is,  all  their  contents  are  carried  about,  as  if  they  were  destitute  of 
weight ;  and  this,  whatever  may  be  the  position  of  the  intestines,  or  of 
the  body  generally. 

VOL.  I.  CHAP.  V.  N 
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to  its  innumerable  syringic  pores  (r),  and  greedily  and  gladly 
imbibes  them ;  selecting^  however^  only  what  suits  its  purpose  («). 
Like  the  duodenimi^  it  sends  the  pure  portion  to  the  mesenteric 
glands ;  the  portion  intended  for  purification^  to  the  liver.  It 
gives  no  respite,  but  thrusts  down  whatever  it  does  not  imbibe, 
with  rapid  rolling  and  redoubled  forces  {t) ;  and  delivers  it  for 

(r)  It  may  be  shewn  by  indubitable  proofs,  that  the  least  tubes 
exercise  a  certain  syringical  force,  or  power  of  suction,  more  per- 
fectly than  the  larger  cavities.  Thus  two  forces  are  at  work  ; — 1 .  The 
gravitation  of  the  contents  of  the  intestines  towards  their  parietes, 
and  the  close  application  of  those  contents  to  the  pores  and  foramina  : 
2.  The  bibulous  power  of  the  pores  themselves.  Consequently,  there  is 
a  tendency  of  all  things  towards  the  surfaces.  That  they  tend  first 
into  the  cellular  coat,  before  they  tend  into  the  area  of  the  mesenteiy, 
is  a  constant  phenomenon,  and  perfectly  •  manifest  in  the  initiaments  of 
the  viscera ;  for  the  first-formed  members  are  immediately  surrounded 
with  a  sort  of  vesicle,  into  which  the  juices  are  attracted,  before  they 
are  determined  towards  the  interiors.  In  these  circumferences,  the 
juices  are  as  it  were  in  a  natural  state,  and  out  of  the  force  of  the  com- 
mon motion ;  and  in  a  condition  to  be  determined  afterwards  to  what- 
ever ulterior  destination  the  force  may  carry  them. 

(s)  The  glands,  pores,  and  foramina  which  absorb  the  various 
species  of  liquids  in  the  intestines,  are  always  placed  among  a  crowd 
of  papilloe.  These  papillae,  by  virtue  of  their  sensibility,  perceive  the 
nature  of  the  liquids  driven  against  them,  and  whether  these  liquids 
are  angular,  rough,  and  sharp,  or  properly  purified,  and  convoluted  or 
rolled  into  globules.  According  to  Leeuwenhoek,  the  chyle  consists  of 
perpetual  globules.  By  its  globular  form,  it  is  enabled  to  pass  with 
safety  into  the  little  openings ;  which  at  the  touch  of  any  sharp  or  irre- 
gular figure,  would  instantly  contract,  and  completely  prevent  all 
passage  and  approach :  as  indeed  is  the;  case  universally  with  the  nerv- 
ous fibre,  (particularly  when  divided  into  its  simpler  threads,)  at  the 
least  contact  with  any  pungent  or  injurious  object.  That  all  the  pores 
and  tubuli  are  closely  surrounded  with  guards  of  this  kind,  to  serve  as 
harbingers  of  coming  good  or  evil,  is  a  circumstance  fully  proved  by 
our  authors ;  (see  Winslow,  n.  Ill,  where  he  speaks  of  it  at  consider- 
able length ;)  and  furthermore,  that  the  papillae,  springing  as  they  do 
immediately  from  the  nervous  fibrillae,  possess  exquisite  sensibility  on 
their  own  account,  and  thus  apprize  themselves  of  all  contingencies. 

(t)  In  the  jejunum,  as  well  as  in  the  duodenum  and  the  ileiun. 
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purification  to  the  ileum^  which  is  at  once  its  partner  and  suc- 
cessor in  function. 

136.  The  iLEUM^  folded  in  wreathing  gyres,  receives,  detains, 
macerates  and  repeatedly  agitates  these  jejune  materials ;  and 
after  seething  and  squeezing  them,  it  imbibes  their  liquid  pro- 
ducts, and  their  chyloid  drainings  and  juices  (u).     The  sterile 

there  is  the  same  kind  of  organic  power  of  transmitting  along  the  gyre 
the  materials  which  come  in  contact  with,  and  become  affixed  to,  the 
concave  surfaces,  as  in  the  stomach  itself.  For  there  are  prominent 
folds  and  rugee,  called  also  juga  or  valTulse  conniventes,  continued 
without  interruption  obliquely  across  and  around  the  intestine,  and 
which  at  last  become  longitudinal.  ''  The  valvulee  conniventes  in  this 
intestine,"  says  Winslow,  "  are  veiy  broad,  veiy  numerous,  and  very 
near  each  other.  On  the  side  of  the  great  curvature,  their  circum- 
ference is  continuous  and  uniform ;  but  next  the  small  curvature,  there 
are  breaks  in  them,  the  extremities  of  some  advancing  beyond  the 
rest,  and  terminating  in  points.  In  the  ileum,  instead  of  being  trans- 
verse or  circular,  they  become  longitudinal"  (n.  112,  113).  These 
valvulse  are  also  dehneated  in  the  tables  of  many  authors.  In  the 
jejunum,  they  seem  to  act  with  increased  power,  Hke  the  sharper  turns 
in  a  screw.  Thus  a  similar  power  of  detrusion  to  that  of  the  stomach 
continues  in  the  intestines;  besides  the  contraction  and  expansion, 
which  is  attended  by  a  continual  substitution  of  one  portion  in  the 
place  of  another.  See  above,  n.  132.  Add  to  this,  that  the  muscular 
fibres  of  this  intestine  are  ''more  visible  and  stronger"  (n.  112);  Uke- 
wise  that  here  the  digestive  menstrua,  as  the  bile  and  the  pancreatic 
juice,  enter  into  union  with  the  menstrua  which  descend  from  the 
stomach  ;  moreover,  that  the  jejunum  is  furnished  with  an  infinity  of 
absorbing  orifices,  and  even  the  folds  and  valvulse  conniventes  them- 
selves, with  oscula ;  also,  that  the  border  of  the  mesentery  Hes  close 
against  it,  eager  for  its  chyle;  (see  Heister,  Camp.  Anat.,  tab.  ii., 
fig.  8  ;  Verheyen,  Corp,  Human,  Anat,,  tab.  vii.,  fig.  4 ;)  and  that  thus 
it  is  situated  close  to  the  very  orbit  or  circle  of  the  gyre.  Hence  it  is 
that  this  intestine  drives  out  the  food,  and  detrudes  it  into  the  ileum 
with  such  rapidity ;  whence  it  is  generally  found  empty,  and  therefore 
named,  jejunum.  The  fact  then  of  this  intestine  evacuating  its  con- 
tents more  rapidly  than  the  others,  is  a  purely  organic  result  of  causes 
intrinsic  and  extrinsic  to  it ;  as  well  as  of  its  gyre,  and  of  its  connexion 
with  the  neighboring  parts. 

(tf)  The  ileum  imbibes  none  but  the  less  pure  chyle,  which  has 
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fr^ux.  w/9  fj-^^fZA  :  or  fbcAjd  i:  £kil  lo  do  so.  tiken  ihe  iiram  at- 
tea^jk  v>  o^«=.  i:.  KeutaDes  wirbGu:  cAect :  &iui  inemaviiitry  it 
vTLi^  tZiEr  iic^eiCA  lo  jCAjT  a*  thev  rexcain  in  it.  The  convulii. 
t^jCdM  aui  «pcre^  of  tL^ft  imectiiie  sometiiiies  becucfte  knotted 
Ujipethtr,  fnok  cantet  either  remote  or  proxiniaie.  prodnciii^ 
the  aiKectkA  eaOecL  pa«o  iliaca  x  . 

137.  The  azcm  i*  coonected  vith  the  ileum  aborie,  and 
with  the  cfJkjti  beneath :  it  is  the  commoa  halL  the  pfaue  of 
oMeCini^  and  the  hinge  of  these  two  intestines ;  the  goal  of  the 
gTnt/jrr  ooane  of  the  small  intestines,  and  the  starting  point 
of  the  oatwaid  career  of  the  large  intestines :  thenefore,  a 
ftfaofty  capacicms  and  dilatable  sac  5. .  Etot  time  the  ikom  ex- 
pand^  it  forces  its  extrenutr,  and  its  contents,  into  this  cuplike 
intestine;  and  the  ocdon  moiing  op  to  meet  it,  receives  and 
svalknr«  itA  egesta.  The  tahida  coii  opens  and  shuts  the 
door  z,  ;  and  aLio  guards  against,  and  forciblr  prevents,  aoT 
reflux  of  materials  firom  the  lover  into  the  higher  intestines. 

been  left  imabsorbcd  bj  the  jejanam :  this  it  expresses  by  means  of 
maenataon,  and  by  friction  and  attritioD  ;  its  sfurds  therrtore  are  more 
freqoent,  and  their  gyres  shorter. 

(jt)  The  prwrnmate  causes  whirii  hinder  or  st<^  the  cootinuaDce  mm! 
vtrwicuiMT  fluxion  &f  the  gyration  of  the  ileum,  are  wounds,  impos- 
tfaomes,  eonstipction,  strictures,  and  contusions ;  the  rtmoie  causes  are 
violent  anger,  pain  of  mind,  fright,  and  many  other  things  whose  in- 
fluence is  oommmucated  through  the  fibres,  consequently,  by  the 
brains ;  and  which  produce  either  a  revolution  and  contrarious  rolling 
of  its  g}Tes,  or  a  cessation  of  its  motion ;  for  in  this  case  the  contents 
gravitate  and  subside  by  the  action  of  the  general  sphere  of  nature,  and 
ioroe  the  intestine  into  knots. 

(y)  The  ooecum  is  very  little  else  than  a  bag,  box,  and  receptacle 
£ar  the  extremities  of  the  two  intestines.  Its  very  figure  and  form 
shew  that  they  meet  each  other  therein.     See  above,  n.  128  (/). 

(z)  See  above,  n.  128,  and  all  the  descriptions  of  this  valve.  We 
shall  find  the  whole  &f  their  particulars  clearly  applicable  to,  and  coin- 
cident with,  the  use  here  assigned  to  the  valve ;  also  that  it  opens  at 
the  time  when  the  intestines  meet,  which  takes  place  during  their  dias- 
tole or  expansion ;  but  at  the  time  of  their  contraction,  that  is  to  say, 
when  they  mutually  recede  from  each  other,  the  coecum  itself  seems  to 
lose  its  bellying  form,  and  to  be  drawn  out  into  a  tube  or  intestine. 
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138.  The  APPENDIX  c(eci  vermiformis,  the  tongue  of  this 
balance  of  motion  {a),  opens  its  pores^  and  expands  its  cavity^ 
synchronously  with  the  coecum ;  and  pours  a  new  liquid^  adapted 
for  anointing  and  lubricating  the  wavy  folds  of  the  colon^  and 
particularly  for  macerating  the  fseces^  into  the  fundus  of  the 
coecum  and  the  gorge  of  the  colon  (b).    This  liquid  is  proxi- 

(a)  1  term  the  vermiform  appendix,  the  tongue  of  the  balance,  be- 
cause it  is  placed  in  the  middle,  and  at  the  meeting-point  of  the  mo- 
tions. The  directing  fasciae  or  ligaments  of  both  intestines  also  come 
together  upon  it.  "The  white  Ugamentary  bands  [of  the  colon  and 
coecum,]"  says  Winslow,  "  unite  together  on  the  vermiform  appendix, 
covering  its  whole  outer  side,  immediately  under  the  common  coat"  (n. 
115).  See  also  Heister,  n.  108.  So  that  it  necessarily  adapts  itself  to 
the  motion  of  both ;  consequently  opens  during  the  expansion  of  the 
coecum ;  that  is,  during  the  contraction  of  the  colon  and  ileiun. 

(6)  From  all  we  have  premised  it  is  impossible  to  avoid  the  conclu- 
sion, that  this  little  vermicular  intestine  is  appended  here,  for  the  pur- 
pose of  pouring  some  fluid  into  the  large  intestines ;  for  each  articula- 
tion of  the  alimentary  tube  has  its  own  salivary  springs.  The  lips 
receive  their  liquids  from  without — as  water,  beer,  milk,  juices  and 
wines,  of  all  kinds — which  perform  an  office  of  the  most  general  kind 
in  the  digestion  of  the  food.  The  mouth  and  the  fauces  derive  their 
liquids  from  numerous  glands  extraneous  to  them,  as  the  parotids  and 
the  maxillaries.  The  pharynx,  from  the  amygdalae  or  tonsils.  The 
oesophagus,  from  the  thyroid  and  other  glands,  external  and  internal  to 
it.  All  these  streams  flow  together  into  the  stomach,  to  be  made  use 
of  by  it.  The  small  intestines,  immediately  after  leaving  the  stomach, 
are  supplied  with  the  bile  of  the  liver  and  with  the  juice  of  the  pan- 
creas. The  large  intestines  cannot  but  be  furnished  with  sunilar  springs. 
This  conclusion  results  from  the  series  of  effects ;  and  also  indeed  from 
the  series  of  causes.  For  if  the  intestines,  according  to  the  proposition 
(see  n.  134,  n),  do  not  pour  forth  fluid  at  all,  but  only  absorb  it,  then 
in  this  case,  without  a  fresh  spring,  they  would  soon  dry  up ;  and  the 
food,  which  in  these  intestines  is  a  heavy,  tenacious,  and  fetid  mass, 
would  collect  and  harden,  to  the  entire  destruction  of  life.  To  avoid 
these  consequences  is  apparently  the  purpose  of  the  vermiform  appen- 
dix, which  continually  pours  a  humor,  adapted  for  performing  this  last 
office,  into  the  beginning  of  the  large  intestines.  The  structure  of  the 
appendix,  and  many  experimental  observations  made  upon  it,  bear 
out  this  view.     "  Its  internal  coat,"  says  Winslow,  "  is  plentifully  fur- 
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matcly  obtained  from  the  ceUular  coat  of  the  intestines;  re- 
motely,  firom  the  ceUnlar  coats  of  the  peritonaeum  and  of  the 

nished  with  follicles,  and  it  is  likewise  reticular,  the  meshes  being  the 
glandular  lacunee,  which  continually  discharge  a  fluid  into  its  cavity" 
(n.  115).  And  Wepfer  says,  "  In  the  appendix  I  found  a  white,  turbid 
mucus:  when  this  was  wiped  off,  the  whole  of  the  internal  surface  ap- 
peared to  be  covered  with  Uttle  foramina,  from  which,  on  squeezing 
the  appendix,  a  white,  turbid  hquid  issued;  and  it  was  plain  that  the 
whole  appendix  was  of  a  tubular  composition'."  Morgagni  also  holds 
the  same  opinion,  because,  when  the  caecum  and  ileum  were  distended 
with  flatus,  no  air  was  observed  in  the  appendix;  nor  (according  to  an  ob- 
servation of  Zambeccari)  when  the  appendix  was  cut  off,  were  any  faeces 
found  to  pass  into  the  cavity  of  the  abdomen ;  and  further,  because  the 
appendix  is  inserted  in  the  end  of  the  coecum,  or  the  b^inning  of  the 
colon,  and  in  two  cases,  a  veiy  remarkable  ridge  was  observed  in  this 
place,  which  rendered  it  impossible  for  any  thing,  either  flatus  or  food, 
to  pass  into  the  appendix.  (Advers.  Anat.  m,)  And  what  would  be  the 
use  of  so  small  a  cavity,  even  supposing  it  were  filled  with  food,  when 
the  intestine  itself  is  so  capacious  ?  The  appendix  also  is  furnished  with 
numerous  ^ands,  which,  according  to  Heister  (n.  108),  are  compara- 
tively erect,  and  not  flat  as  in  the  intestines,  (?)  and  which  consequently 
are  emissary  or  excretory.  Similar  Uttle  appendices  or  coeca,  also  called 
vasa  varicosa,  are  found  in  all  worms  and  insects,  being  inserted  into 
both  the  colon  and  the  duodenum ;  plainly  for  a  similar  purpose.  From 
the  meeting  of  the  ligaments  on  the  appendix,  it  may  be  inferred,  that 
its  excretion  is  more  abundant  during  the  full  action  of  the  colon.  And 
for  this  reason,  animals  which  hve  on  hard  foods,  as  fowls,  birds  in 
general,  and  fishes,  commonly  have  several  appendices  :  deficiency  in 
this  respect  is  always  attended  with  a  corresponding  deficiency  in  the 
natural  functions.  Moreover,  Wepfer  affirms,  that  similar  springs  of 
hiunor  are  found  in  the  colon.  "  I  have  observed,"  says  he,  "  another 
osculum,  large  enough  to  admit  the  tip  of  the  httle  finger;  it  resembled 
a  round  stomach,  of  the  bigness  of  a  waLiut,  and  was  full  of  a  white, 
turbid  mucus',"  &c.  But  this  was  perhaps  preternatural;  for  the 
glands  of  the  coecum  are  formed  on  the  same  type  as  the  glands  of  the 
other  intestines,  and  absorb  the  fluids  which  come  to  them,  and  even 
the  air  itself,  when  they  are  blown  upon  without  being  touched.  "When 
we  blow,"  says  Winslow,  "  through  a  pipe  into  these  lacunee  without 
touching  them,  the  folliculi  are  inflated,  and  represent  httle  caps,  with 
a  hole  in  the  middle  of  their  convex  side"  (n.  115).  Meanwhile,  it 
appears  probable,  that  the  colon,  in  its  passage,  where  it  is  connected 
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abdominal  viscera :  the  appendix  cceci  draws  off  and  discharges 
the  useless  and  harmfnl  portion  of  it^  just  as  the  coecum  itself 
draws  off  and  discharges  the  alvine  faeces  (c). 

139.  The  COLON,  much  thicker  and  stronger  than  the  pre- 
ceding intestines,  commences  from  the  termination  of  the  gyre 
of  those  intestines,  at  once  superior  and  internal  to  it,  and 
presently  passes  to  the  circumference ;  and  after  forming  gyres, 
or  making  a  circular  revolution,  at  two  different  stages  of  its 
course  (rf),  and  attaching  itself  to  the  several  viscera  of  the 
abdomen,  and  giving  them  as  it  were  the  final  salute,  it  passes 

to  the  viscera  of  the  abdomen,  extracts  a  pituitary  somewhat  from  their 
cellular  coats ;  for  the  colon  is  a  general  emunctory.  I  remember  once 
having  seen  certain  ducts  passing  between  its  membranes,  in  the  same 
oblique  manner  as  the  ductus  cholidochus  passes  between  those  of  the 
duodenum.  These  may  perhaps  be  the  sources  of  some  of  the  liquid 
part  of  the  evacuations  in  cases  of  purging.  But  the  retention  of  clys- 
ters clearly  proves  that  the  colon  does  absorb  liquids  in  abundance. 

(c)  That  the  appendix  discharges  the  superfluous  lymph  of  the 
peritonseum,  may  also  be  concluded  from  the  continuation  of  the  cellular 
coat  from  all  the  intestines  to  the  peritonseum,  and  from  the  peritonseum 
round  the  abdominal  viscera ;  also  from  its  concentration  and  as  it  were 
termination  on  this  appendix.  The  quantity  of  hquid  which  is  some- 
times  found  collected  in  the  cellular  coats  of  the  peritonaeum  and  of  the 
viscera,  as  in  dropsy  and  its  varieties,  anasarca,  hyposarca,  leuco- 
phlegmasia,  tympanitis,  &c.,  is  well  known ;  nor  can  it  be  denied  that 
there  is  a  perpetual  circulation  of  liquid  through  these  coats  and  cells. 
And  surely,  to  prevent  it  from  stopping  too  long,  and  inundating  the 
membranes,  and  thus  depriving  the  enclosed  viscera  of  their  power  of 
action,  it  must  necessarily  be  discharged  somewhere  ;  and  no  place  ap- 
pears more  opportune,  than  the  end  of  the  intestines,  where  the  other 
feeces  also  are  evacuated ;  particularly  as  this  fluid  likewise  performs  the 
office  of  anointing  and  lubricating  the  parietes  of  the  colon,  and  at  the 
same  time  serves  for  macerating  the  faeces.  In  the  body,  the  recre- 
mentitious  humors  themselves  always  perform  some  use  before  they  are 
thrown  out :  as  the  cystic  bile,  which  is  the  antiquated  and  feculent 
part  of  the  blood  and  chyle ;  the  more  pituitary  and  tenacious  portion 
of  the  saliva,  which  is  the  rejected  serosity,  &c. 

(d)  That  the  colon  wreathes  into  two  gyres,  see  Eustachius,  TalntL 
Anat,,  tab.  ii.,  fig.  6.  By  this  arrangement  it  is  enabled  to  act  more 
readily  in  other  parts  of  its  extent. 
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down  to  the  last  and  lowest  parts  of  the  body^  and  tenninates 
in  the  rectiun.  Unlike  the  preceding  intestines^  it  bestows  no 
mild  treatment,  no  gentle  correction,  no  tempered  digestion, 
on  its  now  pntrid  and  filthy  contents ;  bnt  it  dashes  them  to- 
gether and  chastises  them,  and  wears  them  down  by  prolonged 
and  loathsome  maceration  {e) ;  and  thus  loosens  and  wrings 
from  them  a  last  residuum,  to  prevent  them  from  carrying  away 
a  single  particle  of  the  chyle.  To  fit  the  colon  for  these  opera- 
tions, it  is  fortified  with  robust  fibres  and  ligaments ;  connected 
to  numerous  members,  and  grooved  and  channeUed  with  large 
furrows,  corrugations  and  lacunae  (/) ;  that  thus  it  may  con- 

(e)  The  principal  function  of  the  colon  seems  to  consist,  in  mace- 
rating the  refuse  delivered  to  it  by  the  ileum,  not  by  delay  only,  but 
also  by  the  humor  of  the  vermiform  appendix.  By  this  means,  the 
connexions  of  all  the  parts  are  dissolved,  and  fermentation  produced, 
(in  some  instances  even  flatulence  and  colic,  from  the  escape  of  gases,) 
together  with  the  faecal  odor.  The  slightly  circular  curve  of  this  intes- 
tine, its  sinuosities,  lacunae,  and  other  circumstances,  produce  this 
effect.  In  those  animals  which  live  on  hard  food,  a  large  cavity  is 
formed,  where  the  ingesta  are  detained  for  a  long  period,  and  more 
fully  macerated.  The  same  is  the  case  in  certain  insects.  *'  In  the 
day-butterfly  the  gut  widens  considerably  to  form  the  cloaca ;  then  it 
contracts  again,  to  dilate  a  second  time  into  a  lesser  sinus,  in  which  it 
terminates;"  (Swammerdam,  n.  121.)  In  the  cossus,  the  colon  is 
divided  into  two  parts,  and  very  capacious.  (Bib,  Nat,,  tab.  xxvii., 
fig.  11,  12.)  In  the  cuttle-fish,  the  intestines  are  so  separated,  that 
there  are  those  which  receive  the  excrementitious  materials  immediately 
from  the  stomach,  as  well  as  others  which  receive  the  finer  juices  that 
are  to  be  digested  into  chyle.    (Ibid,  tab.  1.) 

(/)  Three  Hgaments  run  over  the  convexity  of  the  colon.  "  The 
whole  convex  side  of  the  colon,"  says  Winslow,  "  is  divided  longitu- 
dinally into  three  parts,  by  three  bands,  which  are  continuations  of 
those  of  the  coecum.  They  perform  the  office  of  longitudinal  fra^na, 
between  which  the  intestine  is  compressed  into  transverse  folds  and 
tuberosities.  All  the  folds  are  duplicatures,  which  form  valvulee  con- 
niventes  in  the  cavity  of  the  intestine,  and  the  tuberosities  form  so 
many. cells"  (n.  116).  In  insects  likewise,  as  in  the  working  bee, 
"  the  colon,"  according  to  Swammerdam,  "  has  strong  muscular  fibres, 
which,  when  they  act,  convolute  it  into  many  wrinkles  and  folds" 
(n,  121).     With  regard  to  their  particular  appearance,  see  Eustachius, 
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tinually  punish  its  outlawed  contents  with  stripes  and  imprison- 
ment. 

140.  The  RECTUM^  commencing  at  the  termination  of  the 
colon^  lictor-like  inflicts  the  last  punishment  on  the  outcast^ 
stinking  and  worthless  fasces,  and  consigns  them  to  their  doom 
in  the  jakes.  It  is^  therefore^  strengthened  with  muscles^ 
divided  by  grooves^  and  perforated  with  lacunse ;  and  united  in 
the  bonds  of  fellowship  with  all  the  other  outlets^  which^  like 
itself^  proscribe  and  eject  either  superfluous  or  effete  materials 
from  the  system  (jr). 

Tab,  Anat.f  tab.  ii.,  fig.  3,  5,  6.  These  prorisioiLB  are  for  the  sole  end 
of  ^ring  the  colon  increased  powers  of  trituration  and  concussion,  and 
especiaUy,  of  maceration ;  such  as  the  feeces  require,  now  that  they 
have  been  deprived  of  their  finer  essences.  Thus  the  operations  suc- 
cessively increase  in  riolence ;  and  the  instruments  and  organs  also  are 
accommodated  for  successively  producing  the  same  effect ;  and  they  so 
correspond  to  the  operations,  that  we  may  pass  with  unfailing  induction 
from  the  continents  to  the  contents,  and  vice  versa, 

(ff)  The  rectum  is  properly  the  continuation  of  the  colon.  See  n. 
117.  It  is  worthy  of  remark,  that  this  intestine  communicates,  by 
means  of  membranes,  ligaments,  muscular  fibres,  nerves,  arteries  and 
veins,  with  the  bladder,  the  bulb  of  the  urethra,  the  prostate  gland 
and  the  vesiculse  seminales  in  males ;  in  short,  with  all  the  extremes  of 
the  body,  which  like  itself,  discharge  superfluities.  Of  the  causes  and 
effects  of  this  consociation,  I  shall  treat  in  the  part  on  the  genital 
members. 


CHAPTER  VI. 


THE    MESENTERY    AND   THE    LACTEALS. 

141.  Heister.  "  The  mesentery  is  a  thick,  fat  memhrane,  placed 
in  the  midst  of  the  intestines,  particularly  of  the  smaller  ones,  its 
name  being  derived  from  its  situation.  We  are  to  observe  its  substance, 
which  consists  of  membranes,  fat,  all  kinds  of  vessels ;  and  in  the 
human  body,  of  a  number  of  glands.  Its  connexion,  in  the  upper  part, 
with  the  three  superior  lumbar  vertebrae ;  in  the  lower  part,  with  the 
intestines,  and  particularly  with  the  jejunum  and  the  ileum ;  to  which 
it  also  gives  an  outer  coat.  Its  division,  into  the  mesocolon,  comprising 
that  part  which  joins  the  colon ;  and  the  mesentery  or  mesareeum,  com- 
prising that  part  which  joins  the  other  intestines.  Its  circumference ; 
in  which,  when  separated  from  the  intestines,  there  are  several  folds, 
giving  it  a  resemblance  to  gloves.  Its  length  is  about  three  ells ;  but 
the  intestines  which  are  joined  to  it  are  at  least  four  times  that  length. 
It  has  two  coats  or  membranes,  an  anterior  and  a  posterior ;  between 
which  lie  the  cellular  tissue  containing  the  fat,  and  the  glands  and 
mesarsdc  vessels.  Many  persons  not  improperly  reckon  this  a  third 
coat  of  the  mesentery,  and  call  it  the  cellular  coat.  The  blood-vessels 
are  the  same  with  those  of  the  intestines,  and  form  wonderful  arches 
and  anastomoses.  The  nerves  come  from  the  par  vagum  and  the  inter- 
costals.  Of  the  lacteals  and  the  lymphatics  we  shall  speak  presently. 
Many  glands  are  dispersed  throughout  the  mesentery.  These  vary 
greatly  in  different  subjects,  in  number,  size  and  situation.  In  dogs 
there  is  only  one  gland,  but  that  veiy  large,  and  called,  pancreas 
Asellii.  These  glands  almost  disappear  in  decrepit  subjects.  Their 
office  is,  to  secrete  a  fluid,  wherewith  to  dilute  the  chyle ;  for  the 
lacteals  pass  through  them.  The  uses  of  the  mesentery  are,  to  sus- 
pend and  connect  together  the  intestines,  and  to  retain  them  in  situ ; 
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to  support  the  blood-vessels  of  the  intestines,  and  the  lacteals ;  and  to 
shorten  the  passage  for  the  latter  to  the  receptaculum  chyli. 

"  The  Tasa  chyUfera  comprise  the  lacteals  and  the  thoracic  duct. 
They  are  fine  canals  in  the  intestines  and  the  mesenteiy,  and  which 
convey  the  chyle.  They  were  discovered  by  Aselli  in  1622 ;  though  in 
fact  they  had  been  observed  long  before  by  Erisistratus  and  Gralen,  who 
took  them  for  arteries  containing  milk.  The  best  time  for  demon- 
strating them  in  animals,  is  three  or  four  hours  after  a  fiill  meal,  when 
the  animal  should  be  strangled ;  in  this  case,  the  lacteals  are  turgid 
with  chyle ;  but  when  digestion  is  not  going  on,  they  carry  only  lymph, 
and  are  lymphatics.  The  best  method  of  demonstrating  them  is,  by 
tying  the  thoracic  duct  of  the  animal  with  a  thread,  although  they  are 
often  sufficiently  apparent  without  using  a  ligature.  The  difficulty  of 
demonstrating  them  in  the  human  subject,  arises  from  our  not  making 
our  dissections  soon  enough  after  death,  while  the  body  is  yet  warm  ; 
for  when  it  grows  cold,  they  almost  entirely  disappear.  Nevertheless, 
there  are  often  opportunities  of  observing  them,  in  the  bodies  of  those 
who  have  been  suffocated  or  strangled,  or  have  died  of  particular 
diseases.  They  originate  from  the  intestines,  and  principally  from  the 
small  ones ;  in  all  of  which,  their  roots  are  extremely  numerous,  and 
much  more  so,  indeed,  in  the  human  subject,  than  in  the  dog.  These 
roots  exist  also,  but  in  very  small  numbers,  in  the  large  intestines. 
(Comp.  Anat.,  n.  212,  213.)  In  a  robust  youth,  who  had  died  a 
violent  death,  I  demonstrated  to  a  numerous  auditory,  so  vast  a  num- 
ber of  lacteals  under  the  membrane  of  the  mesenteiy,  and  upon  its  fat, 
that  the  intestines  and  mesentery  seemed  covered  as  it  were  with 
these  vessels,  all  ftdl  of  a  white  milky  fluid.  Their  quantity  was  vastly 
greater  than  it  ever  is  in  dogs,  however  well  they  may  have  been  fed 
previously :  for  in  dogs,  the  lacteals  only  follow  the  course  of  the  me- 
senteric vessels ;  but  in  this  subject,  they  extended  promiscuously  over 
the  whole  mesenteiy,  and  had  a  multitude  of  inosculations  or  anasto- 
moses ;  and  some  of  them  inmiediately  entered  the  glands  about  the 
intestines,  while  others  were  buried  in  the  fat  of  the  mesentery,  so  that 
their  fturther  course  could  not  be  traced ;  and  a  part  went  to  the  more 
remote  glands,  as  in  tab.  ii.,  fig.  8,  in  which,  however,  the  painter  and 
engraver  have  not  been  able  to  represent  adequately  either  their  quantity 
or  fineness.  After  this,  in  1718,  in  another  subject,^  I  observed  the 
lacteals  very  numerous,  and  disposed  as  in  the  former  case ;  and  evi- 
dently proceeding  from  the  duodenum,  which  latter  fact,  some  authors 
venture  to  deny.  In  the  former  case,  I  also  saw  the  motion  of  the 
chyle  in  the  well-filled  vessels.  (Camp,  Anat,^  not.  14.)  These  vessels 
are  distinguished  into  lacteals  of  the  first  kind,  which  run  from  the 
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intestines  to  the  mesenteric  glands ;  and  lacteals  of  the  second  kind, 
which  run  from  the  glands  to  the  receptaculum  chyli,  where  they  ter- 
minate. The  latter  are  larger  hut  less  numerous,  than  the  former. 
The  lacteals  have  semilunar  ralves :  these  are  douhle,  and  placed  oppo- 
site to  each  other,  to  prevent  the  reflux  of  the  chyle ;  but  they  are 
not  so  frequent  as  in  the  lymphatics.  The  use  of  the  lacteals  is,  to 
carry  the  chyle  and  the  lymph  from  the  intestines,  through  the  mesen- 
tery, to  the  receptaculum  chyli.  Birds  have  no  lacteals,  but  their 
chyle  enters  the  mesenteric  veins."  (Camp.  Anat,,  n.  213.) 

142.  WiNSLOW.  "The  great  bundle  of  intestines  is  bound  down 
by  a  membranous  web,  which  prevents  the  convolutions  from  being  pro- 
miscuously folded  and  entangled.  This  web  is  the  mesentery,  so  named, 
from  being,  in  some  sense,  in  the  middle  of  the  intestines.  It  is  di- 
vided into  two  portions,  one  of  which  is  very  broad  and  much  plaited, 
and  is  connected  to  the  small  intestines ;  the  other  is  long  and  convo- 
luted,  and  is  surrounded  by  the  large  intestines.  These  two  portions 
are  in  reality  only  one  and  the  same  continuation  of  the  membranous 
lamina  of  the  peritonaeum,  doubled  back  upon  itself,  and  they  are  dis- 
tinguished by  nothing  but  their  breadth.  Taken  together,  they  form  a 
kind  of  spiral  roll,  more  or  less  plaited  in  its  circumference.  The  first 
of  these  parts  is  called  the  mesentery,  the  other,  the  mesocolon.  The 
mesentery  begins  at  the  last  incurvation  of  the  duodenum,  and  descends 
obliquely  from  left  to  right  along  the  lumbar  vertebrae.  In  this  space, 
the  membranous  portion  of  the  peritonaeum  is  detached  on  both  sides, 
and  produces  a  dupUcature  by  two  elongations,  and  thus  forms  the 
mesentery.  It  is  narrow  at  its  lower  and  upper  parts,  but  particularly 
at  the  upper.  The  middle  portion  is  very  broad,  and  the  edge  towards 
the  intestines  is  everywhere  much  plaited.  The  plaits  are  only  waving 
inflections,  such  as  may  be  observed  on  chamois  leather ;  they  make 
this  edge  of  the  mesentery  very  long,  and  they  run  through  about  a 
third  of  its  breadth.  The  two  laminae  are  connected  by  cellular  sub- 
stance, which  contains  glands,  vessels,  and  nerves ;  and  in  some  sub- 
jects is  replete  with  fat,  which  keeps  the  two  laminae  at  a  distance  from 
each  other.  Along  the  whole  circumference  of  the  mesentery,  the  two 
laminae  are  naturally  separated,  and  appUed  to  the  two  sides  of  the 
small  intestines,  which  they  invest  by  their  union,  or  rather  reciprocal 
continuation,  on  the  great  curvature  of  that  canal.  This  forms  the 
external  or  membranous  coat  of  the  intestines.  The  mesocolon  is  only 
the  continuation  of  the  mesentery,  which  at  the  extremity  of  the  ileum 
contracts  and  changes  its  name.  At  this  place,  the  particular  lamina 
at  the  right  side  forms  a  small  transverse  fold,  called  ligamentimi  coli 
dextrum.     Afterwards  the  mesocolon  ascends  towards  the  right  kidney, 
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where  it  seems  to  be  lost  by  the  immediate  adhesion  of  the  colon  to 
that  kidney.  Then  it  appears  again,  and  increasing  in  breadth,  nms 
almost  transversely  under  the  Uver,  stomach  and  spleen,  where  it  be- 
gins to  turn  downwards,  under  the  left  hypochondrium,  towards  the 
left  kidney.  Through  this  whole  course,  the  mesocolon  extends  in 
breadth,  and  forms  nearly  a  transverse  semicircular  plane,  very  little 
plaited  at  its  great  circumference;  by  which  it  is  connected  to  the 
whole  length  of  the  arch  of  the  colon,  and  hides  one  of  its  ligaments. 
By  its  small  edge,  it  forms  the  triangular  case  of  the  duodenum,  and 
by  its  great  edge,  the  external  coat  of  the  colon ;  in  the  same  way  as 
the  mesentery  forms  the  corresponding  coat  of  the  small  intestines.  As 
it  passes  under  the  large  extremity  of  the  stomach,  it  adheres  a  little 
to  the  lower  portion  of  that  extremity,  as  the  diaphragm  does  to  the 
upper.  Near  the  left  kidney  it  contracts,  and  forms  another  transverse 
fold,  the  ligamentum  coU  sinistrum.  Afterwards  it  expands  again, 
but  not  so  much  as  in  the  upper  part,  and  runs  down  on  the  left  psoas 
muscle,  towards  the  last  lumbar  vertebrae.  This  descending  portion  is 
fixed  to  the  convolutions  of  the  colon,  in  the  same  manner  as  the 
superior  or  transverse  portion  is,  to  the  arch  of  that  intestine.  The  rec- 
tum is  likewise  invested  by  a  particular  production  of  the  peritoneeum, 
which  is  commonly  called  by  the  barbarous  name  of  mesorectum.  This 
prolongation  is  veiy  narrow,  and  about  the  middle  of  the  foreside  of 
the  rectum  it  forms  a  transverse  semicircular  fold,  which  is  visible  only 
when  the  intestine  is  empty. 

143.  '^Between  the  laminae  of  the  mesentery,  a  great  number  of 
glands  lie  in  the  cellular  substance.  In  the  natural  state,  these  glands 
are  something  of  the  figure  of  lentils  or  beans  ;  some  of  them  being  or- 
bicular, others  oval,  and  differing  in  number  in  different  subjects,  but  all 
of  them  a  Utile  flattened,  and  occasionally  surrounded  with  fat.  These 
glands  are  reckoned  of  the  conglobate  kind,  the  structure  of  which  is 
not  yet  sufficiently  known  ;  they  appear  to  be  cellular,  surrounded  by  a 
thin  coat,  that  under  the  microscope  seems  to  consist  of  an  interlace- 
ment of  particular  filaments,  which  Malpighi  beUeved  to  be  fleshy 
fibres.  Injections  have  not  hitherto  given  us  any  satisfaction  about 
these  particulars,  for  though  they  be  made  with  all  possible  care,  they 
always  fill  up  the  follicular  structure  of  these  glands ;  and  though  by 
this  means  we  may  discover  certain  blood-vessels,  yet  we  cannot  distin- 
guish the  secretory,  excretory,  and  blood-vessels  from  each  other. 

144.  ''  Besides  the  blood-vessels  which  are  distributed  in  a  reticular 
manner  in  the  mesenteric  glands,  and  besides  the  nervous  filaments, 
there  are  also  a  number  of  particular  vessels  of  another  kind,  commu- 
nicatiog  freely   with  each  other,   and  running  from  gland  to  gland. 
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These  vessels  are  extremely  thin  and  transparent,  and  furnished  on  the 
inside  with  numerous  valves,  which  give  them  a  nodular  appearance 
externally.  The  vessels  go  out  from  each  gland  by  ramifications,  as  by 
so  many  roots,  and  after  having  formed  a  trunk,  they  divide,  and 
again  ramifying,  enter  some  neighboring  gland.  They  are  termed  lym- 
phatic vessels,  because  they  usually  contain  a  clear  limpid  lymph.  But 
as  they  have  likewise  been  observed  to  be  filled  with  a  white,  milky 
fluid,  called  chyle,  hence  they  have  been  called  vasa  chylifera,  or  lac- 
teals.  The  lacteals  may  be  divided  into  three  classes.  Those  of  the 
first  class  arise  from  the  villous  surface  of  the  intestines,  and  particu- 
larly of  the  small  intestines,  by  a  great  number  of  capillary  roots. 
These  roots  form  a  kind  of  rete  mirabile  between  the  coats  of  the  intes- 
tines, which  rete  surrounds  almost  the  whole  circumference  of  the  intes- 
tinal canal,  between  the  muscular  and  external  coats.  This  network  of 
lacteals  keeps  close  to  the  external  coat,  and  leaves  the  intestines  and  it 
along  the  mesentery,  where  it  forms  two  planes  of  ramifications,  clearly 
distinguished  from  each  other  by  cellular  tissue,  and  adhering  closely 
to  the  inside  of  the  two  membranes  of  the  mesentery.  These  two 
planes  run  separately  on  the  respective  laminae  of  the  mesentery,  as  far 
as  the  first  mesenteric  glands,  where  they  unite  again  into  one  plane. 
We  shall  now  speak  of  those  of  the  second  class.  After  this  union, 
the  lacteals  are  distributed  almost  uniformly  through  the  whole  extent 
of  the  mesentery,  from  its  circumference  as  far  as  its  connexion  with 
the  dorsal  vertebra;,  and  between  the  mesenteric  glands,  which  they 
pass  through,  forming  frequent  anastomoses.  As  for  the  third  class, 
the  lacteals,  proceeding  towards  the  spinal  column,  decrease  in  number 
and  increase  in  size,  and  having  passed  the  last  mesenteric  glands,  they 
terminate  about  the  middle  of  the  adhesion  of  the  mesocolon,  in  small 
common  trunks,  which  receive  also  a  great  number  of  lymphatics  from 
the  lumbar  and  several  other  glands.  A  fourth  class  may  be  made  of 
the  lacteals  of  the  large  intestines ;  of  which  I  demonstrated  several 
to  the  Royal  Academy,  in  a  human  colon.  The  lacteals  are  visible  after 
death,  when  the  mesenteric  glands  have  become  schirrous,  particularly 
in  children. 

145.  '^  The  lacteals  of  the  third  class  run  down  along  the  descending 
aorta,  between  the  extremities  of  the  small  muscle  of  the  diaphragm, 
and  terminate  in  a  kind  of  cistern,  called  receptaculum  chyU.  The 
greatest  part  of  the  receptaculum  chyli  lies  behind  the  right  cms  of  the 
inferior  muscle  of  the  diaphragm,  on  the  right  side  of  the  aorta,  at  the 
junction  of  the  last  dorsal  with  the  first  lumbar  vertebra.  It  is  a  kind 
of  membranous  vesicle,  and  its  form  varies  in  different  subjects. 
Sometimes  it  is  of  an  oblong  and  uniform  oval,  almost  like  the  gall- 
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bladder;  sometimes  it  is  divided  into  several  small  and  irregularly 
rounded  bags,  more  or  less  flattened ;  and  sometimes  it  surrounds  the 
aorta  like  a  collar.  It  is  composed  of  very  thin  coats,  and  its  cavity 
b  divided  by  fine  membranous  septa,  the  disposition  of  which  is  irre- 
gular. It  is  chiefly  round  the  lower  part  of  this  receptacle,  that  the 
last  lacteals  are  inserted,  some  on  the  sides  of  the  aorta,  and  some 
behind  it ;  and  they  are  accompanied  by  numerous  lymphatics.  The 
upper  portion  is  contracted  between  the  aorta  and  vena  azygos,  and 
forms  a  canal,  which  runs  up  through  the  thorax,  and  is  called  the 
thoracic  duct."  (Exp.  Jnat.,  Tr.  du  Bos-Vent.,  n.  195 — 223.) 

146.  See  Boerhaave,  on  the  connexion  of  the  mesentery  with  the 
intestines,  Inst,  Med.,  n.  95  :  on  the  action  of  the  mesentery  upon  the 
chyle,  ibid.y  n.  113to  116:  on  the  action  of  the  mesenteric  glands, 
ibid.y  n.  117  to  123.  Ruysch,  '*  Dilucid.  valvularum  in  vasts  It/m- 
phaticis  et  lacteis,"  and  Thes.  Anat,  vi.,  n.  118,  where  these  words 
occur ;  "It  is  well  known  that  the  mesentery  consists  of  two  mem- 
branes :  between  the  folds  of  these,  I  find  a  third,  which  I  denominate 
the  cellular  membrane,  because  it  consists  of  m3rriads  of  cells,  but 
which  are  not  seen,  until  they  are  inflated,  or  filled  with  water.  In 
their  natural  condition,  they  are  not  visible  at  all,  although  in  obese 
persons  they  are  replete  with  fat.  I  have  a  preparation  in  Uquid  of  the 
cells  of  this  coat,  in  a  morbid  state,  distended  by  flatus,  and  retaining 
their  spherical  figure.  The  filUng  of  the  blood-vessels  is  beautifully 
seen."  Also  Thes,  Anat.  x.,  n.  53.  Eustachius,  Tabul.  Anat.,  tab. 
iii.,  fig.  1,  where  there  is  an  excellent  representation  of  the  mesen- 
teric vessels,  and  numerous  glands,  and  of  the  manner  in  which  some 
of  the  vessels  pass  into  the  glands :  fig.  2,  represents  the  convolutions 
of  the  mesentery  and  the  mesocolon,  and  their  glands :  tab.  xi.,  fig.  2, 
shews  the  conjunction  of  the  coeliac  artery  and  the  vena  portse,  and 
their  branchmg  out  and  subdividing  through  the  mesentery  and  the 
mesocolon,  all  the  way  to  the  anus ;  with  the  wonderful  semicircular 
convolutions  formed  by  the  vessels.  Cowper,  in  Mangetus,  Theatr.  Anat., 
tab.  lix.,  fig.  8,  where  he  delineates  the  receptaculum  chyU  as  formed 
of  three  trunks,  one  of  which  is  very  large,  the  other  two  much  less : 
and  in  the  same  tab.,  various  lymphatics  passing  into  the  receptacu- 
lum. In  the  Appendix  to  his  Anat.,  he  says,  that  mercury  passes 
from  the  arteries  into  the  lacteals'.  Heister,  Camp.  Anat.,  tab.  ii., 
fig.  8,  where  he  shews  the  lacteals  of  the  jejunum  and  mesentery, 
and  their  perpetual  communications :  also  in  Ephim.  Nat.  Cur.,  cent, 
v.,  p.  234,  the  origin  of  the  lacteals.  Schelhammer,  Anal.  An.  Frcef. 
Ray,  Fhil.  Trans.,  n.  307,  p.  2289,  (London),  the  lacteals  seen  in  the 
mesocolon.     ^xxcV,  Adenogr.,  fig.  9,  10,   11,   12,    13,   14.     Malpighi, 
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Op.  Potth.,  De  Struct.  Gland,  Ccnglob,  Verheyen,  Corp.  Hum.  Jnat., 
cap.  xii.,  tab.  vii.,  fig.  4,  5 ;  tab.  Tiii.,  fig.  1,  2,  5.  Musgrave,  in 
Phil.  Trans.,  n.  275,  p.  996,  where  he  shews  how  the  lacteals  may  be 
filled  with  a  blue  liquid.  Respecting  the  membranes  of  the  mesentery, 
see  also  Wharton,  Adenogr.,  cap.  viii.  Cheselden,  Anat.,  tab.  xv.  xvii. 
Drake,  Anthrop.,  tab.  xx.,  &c. 


ANALYSIS. 

147.  When  bodies  are  set  in  motion  according  to  their  deter- 
minations, or  sphere  of  circumgyration,  they  form  for  themselves 
directions,  efiforts,  and  tendencies ;  consequently  relations  from 
circumferences,  through  diameters,  to  centres,  and  vice  versa. 
These  determinations  or  spheres,  one  beside  another,  and  one 
within  another,  in  wonderful  coordination  and  subordination, 
pervade  the  entire  body.  There  are  as  many  spheres  as  there  are 
viscera ;  as  many  spheres  within  them  as  there  are  integral  parts 
in  the  viscera ;  and  as  many  spherules  within  the  spheres  of  the 
general  sphere  as  there  are  parts  in  the  parts  (a).  Thus  there 
are  innumerable  antetypes  of  the  large  in  the  small,  and  innu- 
merable microcosms  in  the  macrocosm  or  universe;  and  each 
with  a  form,  an  essence,  a  nature,  an  order,  and  a  state  of  its 
own  (i). 

(a)  The  body  itself  is  the  complex  of  all  the  viscera,  consequently 
of  all  the  spheres,  being  a  kind  of  universe.  Thus  each  individual 
animal  is  a  little  universe  in  the  universe,  and  therefore  a  real  micro- 
cosm ;  and  this  microcosm  is  so  perfectly  distinct  from  the  grand  ma- 
crocosm wherein  it  lives,  that  it  has  the  choice  of  either  following  the 
order  thereof,  or  of  departing  from  it  in  favor  of  any  other  order  that 
has  been  formed  in  itself.  Thus  it  is  exempt  from  the  laws  and  power 
of  the  macrocosm ;  and  this  is  peculiarly  the  case  with  man,  who  is 
endowed  with  an  understanding  and  a  will ;  see  n.  133. 

(b)  Our  assertion,  that  every  the  least  particle  has  an  order  and 
a  nature  of  its  own,  must  necessarily  be  regarded  as  a  paradox,  at  least 
by  those  who  have  no  insight  into  causes,  but  rest  satisfied  with  vague 
generalities,  and  dwell  in  externals.  And  yet  nothing  is  more  true. 
For  every  particle  has  its  own  determination,  and  its  own  sphere  of 
action ;  consequently  its  own  form ;  if  its  own  form,  then  also  its  own 

VOL.  I.  CHAP.  VI.  o 
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148.  When  the  intestines  are  set  in  motion  according  to 
their  sphere  of  circumgyration,  they  form  for  themselves  cir- 
cumferences,  diameters,  and  centres  of  this  kind;  and  perpe- 
tual relations  conformably  thereto  (c).     By  all  their  gyres  they 

essence  and  nature ;  consequently  its  own  order ;  consequently  again  its 
own  laws ;  and  its  own  states.  Its  form  makes  it  what  it  is,  and  deter- 
termines  its  particular  mode  of  action  :  thus  all  things  which  belong  to 
it — attributes,  accidents  and  qualities — are  consequences  of  its  form. 
Every  general  derives  its  nature  from  parts,  and  every  universal,  from 
singulars.  (I  am  not  now  speaking  of  external  accidents,  which  also 
result,  accordantly  with  internal  accidents,  from  the  determination  of 
singulars,  as  accompaniments.)  Thus  effects,  which  are  very  general 
as  perceived  by  the  senses,  derive  every  thing  from  their  causes ;  and 
these,  from  their  principles.  Were  there  not  ideas  in  the  innermost 
corresponding  to  their  visible  type  in  the  outermost,  we  should  then 
have  effects  without  efficients  ;  which  would  be  tantamount  to  conclu- 
sions without  reasons,  analogies  without  terms,  and  terms  without  their 
determination,  whereby  they  may  be  brought,  as  genuine  and  homo- 
geneous parts,  into  particular  analogies.  But  the  truth  is,  we  stop  in 
the  lowest  things,  without  exercising  any  reflexion,  and  therefore  are 
carried  away  by  a  torrent  of  ignorance  into  all  kinds  of  fantasies,  until 
at  last  we  believe  that  there  is  nothing  in  what  actually  contains  every 
thing. 

(c)  The  relations  and  determinations  arising  from  spheres  of  cir- 
cumgyration, were  treated  of  in  the  chapter  on  the  intestines;  see 
n.  128  to  134.  I  shall  now  shew,  or  rather  demonstrate,  by  a  single 
circumstance,  that  the  intestines,  in  their  fluxion,  describe  a  spiral 
form.  In  the  snail,  the  intestines  wind  circularly  to  the  apex  of  the 
shell,  closely  following  its  spiral  volutions,  and  after  a  circumgyration 
visible  even  externally,  they  return  to  the  border,  where  they  discharge 
the  faeces.  Here  it  is  perfectly  plain,  not  only  that  the  gyration  is 
regularly  spiral,  or  perpetual-circular,  but  also  that  the  momenta  of 
the  circumgyrations  are  exactly  synchronous  with  the  respiratory  move- 
ments :  for  the  air  cannot  enter  excepting  when  the  intestines  contract. 
Furthermore,  it  is  evident,  that  the  inspiration  itself,  when  increased, 
and  determined  to  the  colon  or  rectum,  expels  the  faeces,  just  as  in 
the  human  subject ;  for  the  place  of  evacuation  is  in  the  border,  near 
the  orifice  for  respiration :  so  that  the  one  hole  is  necessarily  shut  when 
the  other  is  opened.  But  I  entreat  the  reader  to  verify  these  statements 
by  consulting  Swammerdam,  Bib.  Nat,  tab.  v.,  fig.  6,  7,  8,  and  his 


THE    MESENTERY    AND   THE    LACTEALS.  195 

respect  a  particular^  distinctly-coiivolated  orbit  or  plane  ((/), 
which  they  surround  and  enclose ;  that  is,  the  mesentery  and 
MESOCOLON  (e).  Again,  by  all  points  of  the  circumference  of 
the  mesentery,  they  respect,  but  only  remotely  and  extrinsically, 
the  centre  of  a  particular  circle,  and  which  is  fixed,  immoveable, 
innermost,  and  single;  that  is,  the  receftaculum  chyli  (/). 
The  relations,  therefore,  determine  corresponding  directions,  and 

description  of  the  intestines  of  the  snail ;  for  without  a  clear  idea  be 
obtained  by  means  of  figures,  words  alone  will  prove  indeterminate  and 
inconclusive. 

(cf)  The  mesentery  together  with  the  mesocolon,  is  not  an  orbital 
plane,  as  commonly  represented  in  plates,  but  a  sort  of  membrane  con- 
voluted into  the  form  of  a  truncated  cone ;  so  that  by  its  border  it 
comes  in  contact  with,  and  is  applied  to,  all  the  extremes  of  the  gyre 
of  the  intestines.  The  convolution  itself  is  shewn  in  Eustachius,  Tab. 
Jnat.y  tab.  iii.,  fig.  2.  The  mesentery  and  mesocolon,  according  to 
Winslow,  ''taken  together  form  a  kind  of  spiral  roll,  more  or  less 
plaited  in  its  circumference"  (n.  142).  Hence,  when  spread  out,  it  is 
of  considerable  length ;  three  ells,  according  to  Heister  (see  above, 
n.  141)  ;  and  four,  exclusive  of  the  mesocolon,  according  to  Verheyen, 
Corp,  Hum.  Anat.,  tract,  ii.,  cap.  xii. 

(e)  The  mesocolon  forms  a  membranous  roll  continuous  with  the 
mesentery ;  being  connected  to  the  large  intestines  all  the  way  from  the 
coecum,  just  as  the  mesentery  is  connected  to  the  small  intestines.  But 
the  one  is  very  distinct  firom  the  other ;  because  the  motions  of  the 
large  and  small  intestines  are  reciprocal,  and  meet  in  the  coecum.  From 
the  reciprocal  motion  we  may  conclude  respecting  the  causes  of  the  dis- 
tinction between  the  mesentery  and  the  mesocolon ;  and  vice  versa,  firom 
the  causes  of  the  distinction  we  may  conclude  respecting  the  reciprocal 
motion.  "  The  mesocolon,"  says  Winslow,  "  is  only  the  continuation 
of  the  mesentery,  which  at  the  extremity  of  the  ileum  contracts  and 
changes  its  name.  At  this  place,  the  particular  lamina  at  the  right 
side  forms  a  small  transverse  fold,  called  ligamentum  coli  dextrum" 
(n.  142).  Another  proof  of  distinctness  exists  in  the  fluxion  of  the 
third  class  of  lacteals.  "  Having  passed  the  kst  mesenteric  glands," 
says  Winslow,  "  tbey  terminate  about  the  middle  of  the  adhesion  of  the 
mesocolon,  in  small  common  trunks"  (n.  144). 

(J)  That  the  receptaculum  chyU  is  placed  in  the  centre,  not  only  of 
the  mesentery,  whose  sphere  is  circular,  but  in  one  sense  in  the  centre 
of  the  universal  body,  will  be  seen  presently. 

o2 
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the  directions,   corresponding  efiPbrts,   and  consequently  corre- 
sponding tendencies. 

149.  The  ahmentary  particles  contained  in  the  intestines^  in 
the  first  place,  tend  and  actually  advance  on  all  sides,  from  their 
axis  and  diameters,  towards  their  concave  circumference  (^) ;  the 
spirituous  portions,  round,  polished,  and  sUppery  with  saliva, 
prevent  and  fly  past  the  corporeal  and  heavy  portions,  which  are 
besmeared  with  a  grosser  humor,  and  impeded  and  rendered 
inert  by  their  angles  and  projections.  As  soon  as  the  nutritious 
particles  approach,  the  internal,  villous,  or  fungous  coat,  and 
the  glandular,  vascular,  or  nervous  coat,  receive  them  joyfiilly, 
and  throw  open  their  manifold  doors,  avenues,  and  receiving- 
rooms,  and  hailing  them  as  welcome  guests,  transmit  them 
through  innumerable  channels  and  passages  into  the  chambers 
appointed  for  them  {h),    that  is,  into  the  cellular  coat,    which 

(ff)  See  the  preceding  chapter,  n.  131. 

(A)  From  all  the  phenomena  occurring  in  the  anatomy  of  the  intes- 
tines, I  am  fully  convinced,  that  the  papillary  and  fungous  substance, 
and  the  glandulse  conglomeratae  and  solitariee,  absorb  chyle  and  liquids, 
and  do  not  discharge  mucus  ;  see  above,  n.  134  (n).  For  the  ^ngous 
substance  consists  of  an  immense  multitude  of  fine  papillae,  full  of  pores. 
The  glands  also  are  flat,  with  a  raised  border,  like  a  turban ;  and  at  the 
bottom  they  are  planted  in  a  fungous  tissue :  moreover,  they  have  open 
moutbs  which  terminate  in  passages ;  see  Winslow,  n.  Ill  ;  also  Peyer, 
Brunn,  and  other  authors.  In  fact,  the  very  substance  of  the  intes- 
tinal mucus,  according  to  Leeuwenhoek,  and  as  figured  by  him,  re- 
sembles the  cortical  substance  of  the  cerebrum,  with  the  fibriUae 
appended  to  it ;  see  above,  n.  120.  And  not  from  structure  only,  but 
also  from  the  quantity  of  liquids  and  salivee  which  come  together  here, 
and  are  abundantly  absorbed,  and  carried  into  the  lacteals  and  the 
blood,  it  may  be  concluded,  that  all  these  Httle  mouths  are  absolutely 
necessary,  to  perform  the  copious  imbibition  which  goes  on.  And  since 
the  intestines  are  inundated  by  tiquid  from  so  many  reservoirs,  therefore 
they  require  no  springs  of  their  own ;  being  supplied  by  the  stomach 
with  the  liquids  that  are  drank ;  that  are  expressed  from  the  food ; 
that  are  poured  out  by  the  salivary  glands  ;  and  that  afterwards  fill  the 
arteries  and  all  the  passages  of  the  body ;  and  evaporate  and  exude  in 
large  quantities  from  the  skin,  or  are  thrown  out  by  the  bladder.  And 
if  we  sum  up  the  origins  of  the  lacteals,  we  shall  find  that  they  so 
occupy  every  point,  as  to  leave  no  room  for  excretory  vessels.     Besides, 
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is  the  first  receptacle,  asylum,  and  dock  of  the  purer  chyle  and 
lymph  (i) ;  whither,  when  the  chyle  arrives,  it  has  reached  the 


what  distorbances,  and  what  a  contrariety  of  currents  a  flux  and  reflux 
of  humors  would  create.  For  these  reasons,  I  consider  the  intestines 
to  be  set  apart  for  imbibing  various  fluids,  but  not  for  excreting  fluids 
at  all. 

(i)  Many  circumstances  conspire  to  prove,  that  the  first  effort 
carries  the  chyle  no  farther  than  the  tunica  celhilosa  Albini,  between 
the  nervous  and  muscular  coats;  (this  tunic,  according  to  Albinus, 
completely  surrounds  the  canal,  and  forms  the  true  nervous  coat,  which 
may  be  changed  into  it,  see  n.  109.)  Consequently,  that  the  emissary 
ducts  of  the  glands  and  papillae,  terminate  here  in  a  cellular  web,  firom 
which  they  rise  again  by  new  roots  ;  just  as  is  commonly  the  case  in  the 
conglobate  glands,  where  the  ramifications  converge  either  to  a  follicle, 
or  to  considerable  cells,  whence  they  afterwards  emei^  again  by  corre- 
sponding ramifications.  Wherefore,  the  entire  cellular  coat  appears  to 
resemble  a  conglobate  gland  thrown  into  a  plane.  The  vast  number  of 
lacteals  proceeding  firom  this  coat,  is  well  known,  from  what  are 
seen  in  it  during  life,  and  in  representations  drawn  firom  life.  ''  Some 
thousands  of  branches,"  says  Verheyen,  "  may  be  easily  counted  in  the 
external  coat  of  the  intestines,  but  no  industry  of  man  can  reckon  those 
in  their  interior  substance."  (Carp.  Hum,  Anat.,  tract,  ii.,  cap.  xiii.) 
There  is  also,  at  stated  times,  a  direct  passage  firom  this  coat  into  the 
borders  of  the  mesentery.  The  lacteals  of  the  other  viscera,  as  the 
stomach,  the  lungs,  the  spleen,  the  liver,  &c.,  all  derive  their  origin 
firom  the  cellular  coat ;  most  evidently  so,  the  lacteals  of  the  peritonaeum, 
which  rise  frova.  it  to  the  surface  ;  as  will  be  shewn  in  the  course  of  our 
analyses.  And  why  should  not  the  lacteals  of  the  intestines,  which  are 
lymphatics  in  an  eminent  degree,  also  originate  in  their  native  soil  and 
country  ?  Why  should  they  have  a  dissimilar  origin  to  the  other  lac- 
teals, when  their  nature  is  not  dissimilar  ?  Besides,  I  am  not  aware 
that  any  one  has  ever  found  a  single  lacteal  running  immediately  firom 
the  cavity  of  the  intestinal  tube,  through  all  the  coats,  into  the  mesen- 
tery :  unless  possibly  the  case  were  preternatural,  or  happened  in  some 
decrepit  subject.  For  the  sphere  of  the  motion  of  the  intestines  there 
terminates,  and  that  of  the  mesentery,  whose  activities  are  produced 
by  absolutely  different  causes,  b^ins.  But  effects  themselves,  of  which 
we  shall  speak  as  we  proceed,  will  greatly  swell  the  number  of  proofs 
of  this  position. 
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extreme  limit  of  the  gyre  of  the  intestines^  and  is  beyond  their 
sphere  of  motion  {k). 

150.  This  is  the  ultimate  goal  and  station  which  the  novitiate 
chyle  attempts  to  reach^  and  where  it  lays  its  eflForts  aside ;  yet 
it  does  not  stop  here ;  for  a  fresh  effort^  communicated  to  it  by 
another  set  of  forces^  instantly  supervening^  impels  and  possesses 
it ;  and  like  a  torrent  carries  it  away  through  the  mesentery  and 
mesocolon,  often  by  winding  ways  and  through  many  diver- 
ticula, to  the  receptaculum  chyli.  Thus  the  chyle,  yielding  to 
the  power  of  the  active  forces,  is  translated  fix)m  the  sphere  of 
one  motion  into  that  of  another,  and  floats  down  the  stream  (/). 

151.  The  forces  or  powers  which  call  forth  and  convey  the 
chyle  from  its  natural  place  and  horizontal  reservoir  in  the  cir- 
cumference of  the  intestines,  are  peculiar  to  the  mesentery, 
inherent  in  its  plane,  and  results  of  its  oi^anization.  They  may 
be  divided  into  general,  specific,  particular,  and  individual.  The 
general  forces  are  the  alternate  expansion  and  contraction  of  this 
membranous  plane ;  and  likewise  of  its  minutest  parts ;  exactly 
synchronous  with  the  respiratory  movements  of  the  lungs;  or 
what  amounts  to  the  same  thing,  with  the  alternate  movements 

(k)  We  must  seek  the  confirmation  of  this  problem,  from  the  phe- 
nomena of  motion  and  modification.  From  these  it  appears,  that  cor- 
puscules,  when  gyrated,  tend  through  the  diameters  of  the  gyre,  to 
the  circamferences.  If  the  particles  contained  in  the  cavities  of  the 
intestines,  are  carried  through  a  similar  spiral  contorsion  to  the  intes- 
tines themselves,  they  must  necessarily  be  at  last  determined,  according 
to  the  nature  of  that  spire,  into  a  similar  perpetual  circle  or  everlasting 
spiral;  which  when  they  have  attained,  they  are  then  at  the  goal, 
beyond  the  limits  and  the  sphere  of  the  general  motion,  and  by  no 
means  endeavor  to  project  themselves  fiirther.  But  the  miracles  of 
natiu%  in  the  animal  body  cannot  possibly  be  explored,  without  a  pre- 
vious doctrine  of  forms,  to  shew  the  nature  of  these  determinations 
and  tendencies.  Without  such  a  doctrine  they  must  sound  like 
paradoxes. 

(f)  That  the  chyle  does  not  leave  either  the  cellular,  or  the  external 
coat  of  the  intestines,  of  its  own  accord,  but  by  virtue  of  an  extrinsic  force, 
is  evident  from  its  fluxion  over  the  jejunum  and  the  ileum,  (see  Heister, 
Comp,  Anat.y  tab.  ii.,  fig.  8,)  for  it  is  determined  from  a  circle  into  a 
straight  Ime. 
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of  the  stomach  and  intestines  (m).  The  specific  forces  are  as 
many  in  number  as  the  glands^  which  rise  and  &11^  like  bellows 
or  lungs^  keeping  the  same  alternations ;  and  thus  allure^  attract 
and  suck  up  the  lacteal  or  chyliferous  stream^  like  so  many 
pumps  or  syphons  (n).  The  particular  forces  are  the  myriads  of 
analogous  glandular  particles  of  which  the  glands  are  com- 

(m)  There  are  even  more  proofs  of  the  alternate  contraction  and  di- 
latation of  the  mesenteric  expanse,  than  of  the  contraction  and  dilatation 
of  the  oesophagus,  the  stomach,  or  the  intestines :  respecting  the  coin- 
cidence of  whose  motions  with  those  of  the  lungs,  we  have  treated 
already.  For  the  mesentery  is  entirely  covered  by  a  production  of  the 
peritonseum  ;  it  is  connected  to  three  of  the  dorsal  Tcrtebrse ;  also  to 
the  lowest  part  of  the  diaphragm  itself,  where  the  alternate  motion  is 
concentrated ;  it  is  likewise  adherent  to  the  intestines  in  the  whole  of  its 
circumference,  and  in  one  part  to  the  stomach ;  and  the  grand  plexuses 
of  the  par  vagum  and  the  intercostal  nerve  approach  and  enter  it. 
Granting,  therefore,  its  alternate  swelling  and  subsidence,  the  inevitable 
consequence  is,  a  physical  attraction,  similar  to  that  of  bellows ;  or  of 
the  lungs  themselves,  which  rising  alternately,  receive  and  give  forth 
the  air ;  or  of  pumps,  which  suck  up  fluids  by  the  action  of  their 
pistons. 

(it)  If  we  grant  the  alternate  expansion  and  contraction  of  the 
g^ds,  the  alternate  attraction  of  the  lymph  by  them  is  a  necessary 
consequence.  The  number  of  glands  which  are  situated  not  far  from 
the  intestines,  to  communicate  the  first  effort  to  the  chyle,  is  evident 
from  the  description  of  the  first  class  of  lacteals.  "  Their  roots,"  says 
Winslow,  "  form  a  kind  of  rete  mirabile  between  the  coats  of  the  intes- 
tines, which  rete  surrounds  almost  the  whole  circumference  of  the  intes- 
ttnal  canal,  between  the  muscular  and  external  coats.  This  network  of 
lacteals  keeps  close  to  the  external  coat,  and  leaves  the  intestines  and  it 
along  the  mesentery,  where  it  forms  two  planes  of  ramifications,  which 
run  separately  on  the  respective  laminae  of  the  mesentery,  as  far  as  the 
first  mesenteric  g^ds,  where  they  unite  again  into  one  plane"  (n.  144.) 
Moreover,  the  second  kind  of  glands  similarly  absorbs  the  streams  pro- 
ceeding from  the  first,  as  also  ultimately  does  the  receptaculum  chyli, 
which  is  the  great  gland  of  all.  The  whole  of  the  glands  necessarily 
have  the  same  power ;  for  "  they  appear  to  be  cellular,  surrounded  by  a 
thin  coat,  that  under  the  microscope  seems  to  consist  of  an  interlacement 
of  particular  filaments,  which  Malpighi  believed  to  be  fleshy  fibres" 
(Winslow,  n.  143)  ;  which  shews  that  they  are  expansile  and  contractile. 
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posed*  The  mdivUbial  forces  are  the  chaimels  or  hcteadn  them- 
selves^  the  whde  of  which  are  siphnnciili  and  spiracles  of  a 
similar  nature.  And  in  order  that  the  whole  and  the  parts  may 
perform  this  oflBce  together  in  nnanimity,  both  the  vessels  and 
the  glands  are  inserted,  and  as  it  were  entan^ed,  in  the  meshes 
of  a  pecoUar  cellular  tissue;  which  meshes,  while  the  mesentery 
expands  and  contracts  in  the  general  inspiration  and  expiration, 
cooperate,  and  not  only  keep  the  lacteals  and  blood-vessels,  and 
the  ^ands  and  nerves,  within  their  proper  bounds,  but  also  con- 
stantly dispose  and  excite  them  to  similar  reciprocations  (o). 
Such  are  the  powers  and  forces  by  which  the  mesenteric  plane 
acts ;  and  allures  and  steals  the  chyle  firom  the  extensive  and 
uninterrupted  periphery  of  the  intestines,  into  its  fimbriated 
border,  and  thence,  from  place  to  place,  to  the  receptaculum 
cbyli,  and  to  the  fountain  of  the  thoracic  duct. 

152.  To  promote  and  effect  this  end,  the  great  intercostal 
and  vagus  nerves  are  brought  hither,  and  intromitted  in  crowds 
of  eager  fibres  through  the  central  gate  of  the  circus,  whence 
they  go  forth  in  all  directions,  and  form  stupendous  plexuses, 
reticulations,  and  interlacements  {p) ;  and  the  fibres,  being  the 
essential  powers  and  the  vital  forces  of  the  body,  by  their  inser- 
tion into  the  minutest  parts,  communicate  their  own  inspirations 
thereto,  and  weave  corresponding  oi^anic  forms ;  that  thus  all 
things  may  proceed  uninterruptedly,  according  to  the  order, 
laws,  and  conditions  of  nature.     But  in  order  that  the  blood- 

(o)  Ruyscb,  speaking  of  this  coat,  has  these  words :  "  The  mesen- 
tery consists  of  two  membranes :  between  the  folds  of  these,  I  find  a 
third,  which  I  denominate  the  cellular  membrane,  because  it  consists  of 
myriads  of  cells"  (n.  146).  That  this  membrane  contains  lacteals, 
vessels,  and  nerves,  seen.  142,  144;  and  glands,  n.  142,  143. 

(j))  Respecting  the  mesenteric  plexuses,  see  Willis,  Vieussens,  and 
Winslow.  "  The  great  mesenteric  plexus,"  says  Verheyen,  "  is  chiefly 
formed  by  the  meeting  of  branches  from  the  different  other  plexuses. 
It  distributes  its  fibres  through  the  whole  of  the  mesentery ;  these  ac- 
company the  mesenteric  vessels,  and  wind  around  them  in  various  ways, 
afterwards  proceeding  to  the  intestines"  (Corp.  Hum.  Anat.,  tract  vii., 
cap.  V.)  It  is  very  evident  that  the  plexuses  of  the  other  viscera  re- 
spect that  of  the  mesentery  as  their  principal  and  central  plexus,  inas- 
much as  they  all  either  arise  or  are  reflected  firom  it. 
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vessels  may  obey  the  determinations  of  these  forces,  they  enter 
the  sphere  in  an  opposite  direction,  or  from  the  circumference, 
by  way  of  the  intestines,  and  meet  the  essentially-active  nervous 
fibres.  And  because  they  pass  from  the  sphere  of  one  motion 
into  that  of  another,  and  are  mediate,  and  as  it  were  ambiguous, 
between  two  forces,  therefore  they  wreathe  backwards  and  for- 
wards, and  form  wonderful  gyres,  meanders,  anastomoses,  and 
islands,  to  decorate  the  borders  and  fringes  of  the  mesentery  {q). 
153.  But  in  the  organic  body,  attraction  never  exists  unac- 
companied by  propulsion  :  as  we  see  exemplified  in  the  lungs ; 
and  in  bellows,  syphons,  and  other  pneumatic  and  hydraulic 
machines  which  act  by  suction  or  attraction.  Expiration  always 
accompanies  inspiration.  The  forces  in  the  mesentery — ^the 
glands  and  the  vessels — ^both  draw  the  chyle  from  the  parts 
preceding  them,  by  attraction,  and  extrude  it  into  those  suc- 
ceeding them,  by  impulsion  :  acting  alternately,  not  only  frY)m 
gland  to  gland,  but  also  from  cell  to  cell,  and  from  point  to 
point — from  the  first  Uttle  foUicles  or  stations  in  the  cellular  coat 
of  the  intestines,  by  a  motive  force  in  the  fibres  (r),  and  thence, 
by  a  continual  series  of  appliances,  to  the  receptaculum  chyli. 

(q)  See  the  beautifiil  delineation  of  the  vessels  in  Eustachius, 
TabuL  Anat.y  tab.  xi.,  fig.  2 ;  and  in  Ruysch,  Thea.  An.  Max.,  tab. 
m.,  &c. 

(r)  The  cellular  coat  of  Albinus,  (into  which,  as  a  kind  of  public 
market,  we  suppose  the  chyle  to  be  brought  by  the  ducts,  and  thence 
to  be  driven  into  the  channels  or  lymphatics  of  the  mesentery,)  Ues  so 
completely  under  the  muscular  coat,  that  when  the  latter  opens  out  its 
fibres,  it  must  likewise  open  all  the  little  cavities  and  pores  of  the  for- 
mer ;  and  when  it  again  contracts,  it  must  firmly  close  them.  For, 
according  to  Albinus,  "  The  longitudinal  fibres  [of  the  muscular  coat] 
exist  only  in  the  part  opposite  the  mesentery ;  and  the  annular  fibres 
are  not  inserted  into  the  mesentery,  as  a  tendon,  but  they  contract  to- 
wards the  mesentery"  (n.  109).  The  forces  appear  to  be  so  organized, 
that  they  are  at  once  propulsive  and  attractive,  and  coincide  in  their 
times  or  momenta.  Hence  arises  a  kind  of  spontaneousness  in  the 
determination  and  in  the  passage.  Yet  that  there  is  nevertheless  a  cer- 
tain amount  of  resistance,  is  evident  firom  the  numerous  valves  in  even 
these  lymphatics,  which  preclude  and  hinder  the  advancing  stream 
from  falling  back  again,  at  the  times  of  the  contraction  of  the  glands. 
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These  two  forces^  tmited  in  one  and  the  same  member^  produce 
a  kind  of  spontaneous  passage  of  the  chyle  from  the  beginning 
to  the  end  of  the  course. 

154.  The  receptaculum  chyli  resides  in  the  very  centre,  not 
of  the  mesenteric  plane  alone  {»),  but  also  of  the  abdominal 
yiscera,  and  in  fiict,  in  the  centre  of  the  whole  body  or  trunk. 
All  other  things  are  in  a  manner  its  circumferences  and  dia- 
meters. This  centre,  occupied  by  the  receptaculum,  is  situated 
opposite  the  first  lumbar  vertebra,  where  the  vertebral  column  is 
no  longer  articulated  or  connected  to  the  ribs,  and  where  it 
ceases  to  follow  the  alternate  respirations  of  the  lungs  (/) — ^where 
the  diaphragm  and  its  muscular  fibres  terminate,  and  are  at- 
tached  to  the  vertebrae  {u) — ^where  the  peritonaeum,  after  having 
finished  its  gyre  round  the  abdominal  viscera,  at  last  forms  a 
knot ;  and  whence,  saluting  the  pleura,  it  runs  forth  in  a  fresh 
career  {x) — where  the  great  sympathetic,  intercostal  and  vagus 

(s)  Inasmuch  as  the  receptaculmn  chyli  is  the  centre  at  once  of  so 
many  viscera,  and  of  the  whole  body,  therefore  it  does  not  communi- 
cate by  any  means  with  the  middle  of  the  mesenteric  plane,  nor  is  this 
placed  in  the  middle  of  the  gyre  of  the  intestines ;  for  the  intestines 
pass  along  its  border  only.  That  the  receptaculum  occupies  a  kind  of 
central  position  in  the  dog,  is  shewn  by  the  pancreas  Asellii,  which  is  a 
single  organ,  and  has  vessels  radiating  to  it  direct,  without  passing 
through  any  other  glandular  diverticula.  The  diverticula  in  the  human 
subject  are  very  numerous,  for  reasons  which  we  shall  mention  pre- 
sently. The  succenturiate  and  auxiliary  glands  in  the  human  mesen- 
tery, all  serve  as  diverticula,  collecting  the  lacteal  streams,  and  drawing 
out  such  a  quantity  and  quality  of  chyle  as  the  states  of  the  body  and 
the  mind  demand,  and  whenever  they  demand  it.  Moreover,  there 
appears  to  be  a  passage  from  these  glands,  and  an  expiration  by  them, 
of  the  chyle  into  the  veins,  and  of  the  humor  extracted  from  the  blood, 
from  the  veins  into  the  glands. 

(/)  The  receptaculum  is  situated  at  the  junction  of  the  last  dorsal 
with  the  first  lumbar  vertebra  (see  n.  145) ;  thus  at  the  place  where 
the  costal  vertebrae,  or  the  levers  of  the  pulmonary  cavity,  terminate. 

(u)  "The  greatest  part  of  the  receptaculum  chyli,"  says  Winslow, 
"lies  behind  the  right  cms  of  the  inferior  muscle  of  the  diaphragm" 
(n.  145). 

(x)  "  The  membranous  portion  of  the  peritonaeum,"  says  Winslow, 
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nerves  meet,  as  in  a  circus,  with  troops  of  fibres,  and  run  their 
race ;  and  whence  they  go  forth  in  all  directions  into  the  viscera 
of  t4  region  (y)-wldther  also  the  cerebrum  and  cerebellum, 
by  the  medulla  oblongata  and  spinalis^  but  within  the  vertebral 
theca^  descend  with  their  principles  or  cortical  forms^  and  ter- 
minate {z) — ^whither  the  arteries  from  the  cceliac^  and  the  veins 
from  the  whole  field  of  the  intestines  and  of  many  of  the  vis- 
cera,  saU  home  as  it  were  into  port,  and  unite,  and  pour  their 
blood  into  the  vena  portae,  as  a  secondary  cardiac  chamber  (a) — 
where  the  aorta  and  vena  azygos,  the  grand  channels  of  the 
blood,  rest  after  their  labors  ;  the  aorta  sometimes  passing 
through  this  very  centre  or  receptaculum,  and  allowing  itself  to 
be  clasped  and  surrounded  by  it  as  by  a  collar  {b) — ^lastly,  where 
the  muscles  which  cover  and  protect  the  two  cavities  of  the  body, 
meet,  and  whither  a  great  muscular  hood  descends  fix)m  the 
occiput,  and  concentrates  the  sphere  of  forces  of  the  other  mus- 
cles of  the  chest  (c). 

''  is  detached  on  both  sides,  and  produces  a  duplicature  by  two  elonga- 
tions, and  thus  forms  the  mesentery"  (n.  142).  Consequently,  it  runs 
from  the  place  where  the  receptaculum  is  situated,  close  beside  the  first 
lumbar  vertebrse. 

(y)  See  above,  n.  152  (jai). 

(z)  The  cortical  or  cineritious  substance  is  continaed  from  the  cir- 
cumference of  the  cerebrum  and  cerebellum,  first  of  all  in  striae  through 
the  medulla  oblongata ;  afterwards  from  the  foramen  magnum  through 
the  whole  axis  of  the  medulla  spinalis ;  and  terminates  beside  the  first 
lumbar  vertebrae,  nearly  over  against  the  receptaculum,  where  the 
fibrous  substance,  or  cauda  equina  begins.  Hence  it  is  manifest,  that 
in  this  region  there  is  a  kind  of  ultimate  station  of  the  active  forces  of 
the  two  brains. 

(a)  See  the  Tabulae  of  Eustachius,  Ruysch,  and  Verheyen.  The 
ramifications  of  the  cceliac  artery,  distributed  through  the  intestines,  in 
the  mesentery  again  unite  into  considerable  branches,  and  not  far  firom 
the  receptaculum,  into  two  trunks. 

(b)  "  The  receptaculmn,"  says  Winslow,  "  lies  on  the  right  side  of 
the  aorta,  and  sometimes  surrounds  it  like  a  collar"  (n.  145).  Here  also 
the  azygos,  the  venous  channel  which  collects  nearly  all  the  blood  of 
the  intercostal  vessels,  and  of  the  whole  respiratory  field  of  the  lungs, 
passes  through  the  diaphragm. 

(c)  That  the  common  muscles  of  the  abdomen,  of  the  thorax,  the 
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155.  It  is  essential  to  the  well-being  and  interests  of  the 
kingdom  that  the  receptaculum  be  tranquil  and  perfectly  secure; 
for  the  safety  and  ultimate  life  of  the  body^  that  is^  the  life  of 
the  bloody  depends  upon  it  and  proceeds  from  it  {d).  From  this 
position^  the  receptaculum  looks  round  it  upon  all  things  as 
external  to  it^  just  as  the  universal  centre  of  the  macrocosm 
looks  round  upon  the  planets  and  the  stars ;  proximately^  upon 
the  lacteals^  the  veins^  the  fibres  and  the  glands  of  its  ground^ 
the  mesentery;  not  remotely,  upon  the  jejunum  and  the  ileum, 
and  upon  the  duodenum,  the  colon  and  the  rectum,  with  their 
lacteal  currents  hastening  to  it  (e) :  a  Uttle  more  remotely,  upon  the 

vertebrae,  and  the  loins,  as  it  were  concentrate  their  forces  and  actions 
hither,  will  be  shewn  in  the  Part  on  the  Oi^anism  of  Animal  Motion. 
Indeed  there  is  evidently  a  concentration  of  forces  to  this  spot ;  for  the 
whole  strength  of  the  body  depends  upon  it.  And  it  is  from  a  know- 
ledge of  this  fact,  that  athletes  are  enabled  to  resist  the  united  efforts 
of  foiu*  horses,  and  to  raise  heavy  weights,  by  tying  a  rope  round  them 
in  the  situation  alluded  to. 

(cf)  Life  in  its  most  essential  form  is  not  predicable  of  the  body  and 
the  blood,  but  only  of  the  soul  and  the  spirit.  This  essential  life, 
however,  makes  use  of  the  blood,  in  order  to  associate  itself  to  the 
corporeal  life.  Consequently,  the  life  of  the  body,  and  the  blood-life, 
are  synonymous  terms.  The  receptaculum,  by  the  chyle,  provides  for 
the  blood  alone ;  for  the  chyle  furnishes  the  serum,  from  which  the 
blood  derives  its  corporeal  essence. 

(e)  We  are  bound  in  reason  to  beheve,  that  the  colon  also  transmits 
a  chyliferous  fluid  into  the  receptaculum.  "  A  fourth  class  of  lacteals," 
says  Winslow,  "  may  be  made  of  those  of  the  large  intestines,  of  which 
I  demonstrated  several,  very  full  of  chyle,  to  the  Royal  Academy,  in  a 
human  colon.  The  late  M.  Mery  having  seen  that  with  the  end  of  my 
finger  I  could  push  the  white  liquor  uniformly  into  the  colon,  in  many 
places,  seemed  at  first  to  be  satisfied ;  but  for  his  further  conviction,  he 
desired  me  to  open  one  of  these  vessels  before  him,  and  to  take  out  a 
drop  of  the  liquor,  which  having  laid  upon  the  nail  of  my  thumb,  he 
was  entirely  convinced."  (Exp.  Anat.,  Traitd  du  Baa-Vent, y  n.  218.) 
The  rectum  likewise  transmits  a  chyle,  by  what  is  called  the  meso- 
rectum.  "  In  the  dog,"  says  Morgagni,  "  Needham  observed  a  little 
vessel,  full,  not  of  hmpid  humor,  but  of  chyle,  passing  from  the  rectum 
to  the  receptaculum.  Lacteals  were  also  seen  issuing  from  the  duo- 
denum, immediately  beneath  the  pylorus."  (Advera,  Anat,  iii.,  An,  xvii.) 
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stomachy  the  liver,  the  spleen,  and  the  other  abdominal  viscera: 
in  the  last  place,  upon  the  heart  and  the  lungs,  in  the  chest : 
wherefore  it  attracts  and  derives  lymphatic  rills  from  all,  accord- 
ing to  their  respective  relations,  distances  and  connexions.  With 
respect  to  the  cerebrum  and  the  cerebellum,  the  mesentery  also 
largely  invites  to  it  the  vessels,  or,  in  other  words,  the  fibres  of 
the  latter ;  but  not  a  fibre  is  allowed  to  enter  it  from  the  former : 
for  the  cerebral  fibre,  determined  and  actuated  as  it  is  by  the 
conscious  will,  here — at  the  fountain-head  of  the  body's  life — 
would  soon  defile  the  crystal  spring,  and  divert  and  perhaps 
arrest  the  natural  and  temperate  streams  (/).  The  prevailing 
dominance  of  the  will  in  the  kingdom  of  the  body,  and  the  dis- 
orderly impulses  and  actions  which  proceed  from  it,  occasion  a 
great  number  of  guard-houses  or  glands  to  be  stationed  in  the 


What  would  be  the  use  of  the  mesocolon,  unless  it  fulfilled  the  same 
office  for  the  large  intestines,  as  the  mesentery  fiilfils  for  the  small  in- 
testines ?  In  the  large  intestines  we  find  similar  structures, — glands, 
papillae  and  tubuli.  The  materials  are  not  absolutely  exhausted  when 
they  come  from  the  ileum. 

(/)  That  the  intercostal  nerve  and  the  par  vagum  arise,  not  from 
the  cerebrum,  but  from  the  cerebellum,  was  shewn  in  my  Economy  of 
the  Animal  Kingdom^  and  will  be  further  proved  in  my  analysis  of  the 
nerves.  The  ramifications  of  these  nerves  are  the  only  branches  which 
enter  the  area  of  the  mesentery.  In  the  animal  kingdom,  the  empire 
is  divided  between  nature  and  the  intellect.  The  former  acts  constantly 
from  her  own  order,  and  the  laws  thereof;  but  the  latter,  from  innu- 
merable other  principles,  as  it  were  edicts  or  decrees,  sometimes  con- 
trary to  nature ;  and  determines  them  into  action  by  means  of  the  will. 
If  therefore  the  mesentery  and  the  receptaculum  were  subject  to  the 
guidance  and  government  of  the  will,  the  kingdom  would  go  to  pieces 
and  utterly  perish  in  an  hour.  For  the  will  acts  for  the  most  part,  not 
from  the  decisions  of  the  soul,  but  from  the  decrees  of  the  senses,  of 
the  blood,  or  of  the  body ;  in  short,  from  mere  ignorance  and  con- 
jectures ;  generally,  therefore,  from  the  insane  concupiscences  and 
desires  by  which  it  is  constantly  inflamed  and  actuated.  But  on  the 
contrary,  nature,  or  the  soul  wherein  this  nature  dwells,  is  inflamed  by 
nothing  of  the  kind,  being  influenced  by  no  other  desire  than  that  of 
being  enabled  to  act  with  a  sound  mind  in  a  sound  body,  and  thus 
to  break  the  lusts  which  threaten  either  the  body  or  itself  with  danger. 
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human  mesentery;  many  being  required  to  prevent  the  Uttle 
streams  which  are  continually  running  into  this  wheels  firom 
taking  a  wrong  direction ;  or  from  supplying  any  other  kind  of 
lymph  or  chyle,  than  what  conduces,  under  the  auspices,  not 
only  of  nature  herself,  but  also  of  a  sound  mind  {ff),  to  the 
general  good. 

156.  Every  fibre  carries  with  it,  wherever  it  goes,  the  animus 
or  affections  of  its  parent  cerebrum  or  cerebellum  {h) ;  parti- 
cularly, into  this  central  plane ;  consequently,  different  kinds  of 
love,  desire,  hatred,  and  loathing — ^longings  and  antipathies, 
and  all  their  ever  various  states.  In  this  manner  the  fibre 
brings  from  its  natal  soil  into  the  receptaculum,  mesentery  and 
intestines,  malacia,  or  diseased  craving,  sometimes  for  incon- 
gruous substances  (i) ;  many  species  of  antipathy  and  nausea ; 

(ff)  I  say,  under  the  auspices  of  a  sound  or  rational  mind ;  for  man 
has  a  rational  mind  given  to  him,  that  he  may  check  or  repress  the 
lusts  of  the  body,  and  moderate  and  assuage  their  fires.  For  if  the 
chyle,  (agreeably  to  the  proposition  in  the  next  paragraph,)  be  tempered 
according  to  all  the  affections  of  the  animus,  and  if  those  affections  be 
kept  under  the  government  of  the  rational  mind,  then  it  follows,  that 
the  chyle,  in  this  manner,  is  also  kept  under  its  auspices ;  thus  not 
indeed  directly,  but  obliquely. 

(A)  The  cerebrum  and  the  cerebellum  produce,  and  as  it  were  con- 
tinue and  unfold  themselves  into  the  body,  by  the  fibres ;  consequently, 
both  the  brains  are  universally  present  in  the  body  by  means  of  the 
fibres.  This  is  very  conspicuous  from  all  our  sensations  and  actions. 
When  any  thing  touches  the  fibres,  the  thing  itself,  and  its  mode  of 
contact,  are  felt  and  perceived  by  the  cerebrum  in  the  most  exquisite 
manner.  And  when  the  cerebrum  wills  to  execute  any  action  in  the 
body,  it  performs  it  by  its  fibres  in  the  muscles,  in  exact  accordance  to 
the  form  or  idea  preconceived  in  the  intellect.  Consequently,  each  par- 
ticular mode  of  affection  in  the  cerebrum  is  attended  with  a  perfectly 
similar  affection  of  the  fibre,  wherever  in  the  body  it  be  distributed. 
Nothing  is  more  certain,  than  that  the  brains  are  the  organs  which 
wish  or  desire,  and  that  the  affections  arising  in  them  flow  into  the  uni- 
versal body. 

(t)  As  in  pregnant  women,  who  long  and  crave  for  incongruous 
substances,  from  a  kind  of  intimate  principle ;  likewise  in  others  not 
pregnant,  who  sometimes  have  desires  for  which  they  cannot  account. 
In  the  same  manner,  the  sick  also  sometimes  desire  healing  food ;  and 
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and  also  of  bulimia,  or  insatiable  appetite.  The  mesenteric 
fibres^  then^  thus  animated  by  the  brains^  are  what  command 
and  cause  the  delicate  mouths  of  the  lacteals  to  seize  with  avidity 
whatever  things  are  desired^  and  to  reject  with  loathing  what- 
ever are  disliked ;  and  to  open  their  Uttle  mouths^  ^PP^J  their 
little  Ups^  and  drink  with  willingness^  in  proportion  to  the  in- 
tensity of  the  desire;  or  to  corrugate^  retract  and  close  their 
orifices^  in  proportion  to  the  intensity  of  the  loathing ;  for  at 
the  first  approach^  contact^  or  salute  of  any  chyle  or  juice^  whe- 
ther desired  or  abhorred^  they  suddenly  change  their  state  (A). 
Thus  the  fibre^  in  all  its  Uttle  organs^  and  least  forms^  as  in  the 
papillae^  the  glands  and  the  vessels^  accomplishes  nimbly  and 
distinctly^  what  in  generals  or  compounds^  as  in  the  tongue^  the 
lips^  the  palate  and  the  pharynx^  it  accomplishes  only  sluggishly 
and  obtusely. 

157.  Thus  &om  the  stores  of  the  stomach  and  intestines^ 
likewise  &om  the  stores  of  the  blood  and  serum^  and  firom  the 
other  repositories^  the  innermost  mind  evokes  and  extracts 
whatever  essences  and  chyles  it  intends  or  wants,    and  feeds 

all  species  of  animals  seek  aliment  homogeneous  to  their  natore.  These 
effects  are  commonly  attributed  to  instinct ;  in  other  words,  to  an  en- 
tirely obscure  and  unknown  cause  ;  which  is  much  the  same  as  referring 
them  to  some  nature  of  which  one  has  no  conception. 

(k)  We  perceive  the  changes  of  state  themselves  in  compounds ;  as 
in  the  tongue,  the  mouth,  and  nearly  the  whole  of  the  alimentary 
canal.  The  tongue  rejects  what  the  animus  dislikes,  and  imbibes  abun- 
dantly what  the  animus  desires ;  often  indeed  against  the  perceptions  of 
touch  and  taste.  But  the  objects  of  sense  or  consciousness  are  only 
general  effects,  made  up  of  the  affections  of  all  the  similarly-affected 
parts  ;  consequently  of  the  little  affections  of  absolute  singulars,  which 
first  become  perceptible  in  this  general  manner.  Such  is  the  case  with 
hunger  and  thirst :  the  singulars  and  individual  elements  of  the  body 
are  what  really  thirst,  hunger,  and  feel  i^petite ;  but  these  states  are 
not  cognizable  in  their  particulars  separately,  but  only  all  together,  in 
their-  sum.  How  obscure,  perplexed,  and  indistinct,  then,  must  all  our 
first  perceptions  be ;  nor  can  they  be  made  distinct,  excepting  by  ra- 
tional analysis.  The  senses  discover  nothing.  If  we  adopt  synthesis, 
we  then  exchange  perplexity  for  absolute  dizaness,  and  omr  reasonings 
run  mad. 
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thereon,  and  nourishes  the  flame  of  its  desires  (/).  Hence  the 
numerous  glands  planted  over  the  human  mesentery ;  the  nume- 
rous lacteal  torrents  determined  to  each;  and  the  frequent 
anastomoses  between  the  lacteals,  to  enable  each  gland  to  imbibe 
its  milk,  if  it  pleases,  not  from  its  own  streams,  but  in  a  man- 
ner from  the  common  lake,  and  from  all  the  streams  at  once ; 
and  this,  both  in  the  beginning,  or  in  the  cellular  coat  of  the 
intestines,  in  the  progress,  and  in  the  mesenteric  ground 
itself  (w»).  Hence,  also,  the  little  arteries  and  veins  are  inserted 
into  the  glands,  and  mix  with  the  lymphatics  {n) ;  and  just  before 

(l)  These  particulars  lead  legitimately  to  the  conclusion,  that  the 
nature  of  the  animus  determines  the  nature  of  the  chyle ;  consequently, 
of  the  blood ;  and  ultimately,  the  state  of  the  body.  In  fact,  by  the 
quality  of  the  chyle,  that  is  to  say,  of  the  humor  which  flows  into  the 
vessels,  the  animus  is  not  only  fed,  but  encouraged.  For  instance,  in 
anger  the  blood  suddenly  attracts  bile,  and  assiunes  a  certain  roughness, 
whereby  it  is  excited  to  unseasonable  motions.  In  envy,  it  attracts 
particles  which  give  it  a  livid  hue  :  in  grief,  it  contracts  a  sluggish  vis- 
cidity, which  produces  torpor.  In  mania  and  canine  rabies  it  contracts 
a  poisonous  spume,  so  that  the  very  salivse  are  infected ;  and  so  in  all 
other  instances.  Consequently,  similar  things  are  attracted  into  the 
chyle  itself,  exactly  corresponding  to  the  intimate  affections  of  the 
animus.  The  extremities  of  the  fibres  put  on  the  state  of  the  animus  ; 
and  reject  everything  which  disagrees  with  it,  and  select  and  seize  every- 
thing which  agrees  with  it. 

(m)  From  descriptions  and  plates  it  is  evident,  that  there  is  a  per- 
petual communication  between  the  different  lacteal  currents,  and  be- 
tween the  different  lacteals.  In  the  cellular  coat  of  the  intestines,  at 
the  common  spring  and  fountain-head,  the  communion  is  absolute. 
Hence  the  veins  as  well  as  the  lacteals  are  enabled  to  satisfy  their  thirst, 
according  to  every  requirement  of  the  blood,  and  intimation  of  the  sove- 
reign animus.  The  same  is  true  of  the  vessels  throughout  their  course ; 
for  the  lymphatics  continually  incline  to  each  other,  and  intertwine ; 
and  each  gland,  therefore,  is  enabled  to  drink  as  much  lymph  or  chyle, 
and  precisely  such  a  quality  thereof,  as  it  may  happen  to  desire. 

(n)  The  truth  is,  that  the  arteries  and  veins  enter  the  glands  in  a 
body,  as  may  be  seen  from  the  Tabulae  of  Eustachius  and  others.  "  The 
principal  trunks  of  these  arteries  and  veins,"  says  Winslow,  "  accompany 
the  cellular  tissue  between  the  laminae  of  the  mesentery,  and  there 
ramify  and  form  belts  and  arches.     It  is  also  worthy  of  note,  that  as 
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they  enter,  and  just  after  they  leave  the  glands,  they  pass 
through  the  cellular  coats  of  the  mesentery,  and  either  bathe  in 
their  humor,  or  else  purify  themselves  there  of  some  fatty  humor 
which  disturbs  them  (o).  The  sum,  then,  of  the  whole  matter  is 
this,  that  by  virtue  of  such  an  organism,  the  lowest,  the  last 
and  the  outermost  things  necessarily  provide  and  supply,  what- 
ever the  highest,  the  first  and  the  innermost,  in  their  mysterious 
longings,  demand,  or  desire. 

the  arteries  and  veins  pass  through  the  mesentery,  they  supply  branches 
to  its  glands,  laminae,  and  cellular  tissue"  (n.  1 18).  It  is  an  observa- 
tion of  Morgagni,  that  the  lacteals  follow  the  course  of  the  larger,  but 
not  of  the  small  blood-vessels.  Advert.  Anat.  ii.,  Anim.  1.  Since  there- 
fore, the  arteries,  veins,  and  nervous  fibres  enter  these  glands,  it  seems 
sufficiently  evident  that  the  glands  are  not  only  constructed  and  excited 
to  action  by  them,  but  also  that  the  arteries  pour  in  something,  and 
that  the  veins  absorb  something,  exactly  according  to  nature's  wants : 
and  that  by  these  means  there  can  never  fail  to  be  a  proper  tempering 
of  the  chyle,  according  to  the  demand  of  the  interior  animus.  See  the 
next  chapter,  n.  167. 

(o)  Hence  the  fat  in  the  cells ;  which  is  a  secretion  of  an  oleaginous 
matter  from  the  vessels  ;  consequently  a  purification  from  those  things 
which  obstruct  them. 


VOL.  I.  CHAP.  VI. 


CHAPTER  VII. 


THE   THORACIC    DUCT   AND   THE    LYMPHATICS. 

158.  Heister.  ''The  thoracic  or  chjliferous  duct  is  a  very  deli- 
cate canal,  which  receives  the  chyle  from  the  lacteals,  and  the  lymph 
from  the  lymphatics,  and  conveys  them  through  the  thorax,  usually  to 
the  left  suhclavian  vein.  This  duct  was  discovered  by  Pecquet,  in 
1651,  but  Eustachius  had  noticed  it  long  before ;  though  he  described 
it  too  obscurely.  The  beginning  of  this  duct  is  in  the  reservoir  or 
receptaculum  chyli,  which  is  placed  on  the  left  side  of  the  superior 
lumbar  vertebree,  under  the  aorta  and  the  vessels  of  the  left  kidney. 
It  is  somewhat  more  capacious  than  the  rest  of  the  duct,  resembling  a 
kind  of  sac  or  bag,  and  being  frequently  double,  and  irregular  in  figure. 
(Camp,  Anat,,  n.  214.)  Many  anatomists  have  denied  the  existence  of 
the  receptaculum  chyli  in  the  human  subject ;  and  some  have  asserted 
that  the  lumbar  glands  supply  its  place  :  but  I  have  sometimes  beauti- 
fully filled  it  and  the  thoracic  duct  with  quicksilver,  and  demonstrated 
it  as  a  fine  membranous  sac,  sometimes  single,  sometimes  double ;  and 
numerous  writers  have  given  figures  of  both,  from  the  human  subject ; 
as  Cowper,  in  his  Anatomy;  Bidloo,  in  his  dissertation,  De  Organo 
Chylifero ;  Drake,  in  his  Anthropoloffia,  tab.  ii.,  fig.  3;  Salzmann 
and  Wium,  in  particular  dissertations  on  this  duct ;  and  Henninger, 
in  Ephem.  Nat.  Cur.,  cent,  iii.,  App.,  p.  120;  as  well  as  Cant, 
tab.  vi.  Morgagni  shews  that  01.  Rudbeck  was  the  first  who  gave  a 
delineation  of  this  receptacle  from  the  human  subject.  Epist.  Anat.  i., 
n.  83.  (Camp.  Anat.,  not.  15.)  The  termination  of  the  thoracic  duct 
is  generally  in  the  left  subclavian  vein,  or  else  in  the  jugular.  In  dogs, 
it  passes  under  the  aorta,  but  in  the  human  subject,  it  ascends  on  the 
right  side  of  the  dorsal  vertebrae,  between  the  aorta  and  the  vena 
azygos;   sometimes  with  a  single,   sometimes  with  a  divided  trunk. 
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When  undivided,  it  is  about  as  broad  as  a  thick  straw.  It  is  composed 
of  a  fine,  thin,  pellucid  membrane.  Throughout  its  whole  extent, 
there  are  valves,  as  in  the  lacteals  and  lymphatics :  these  valves  prevent 
the  reflux  of  the  chyle.  They  are  more  numerous  in  man  than  in 
beasts.  There  is  a  semilunar  valve,  covering  its  termination  in  the  sub- 
clavian vein.  (Camp.  Aiuit.,  n.  214.)  This  valve  is  generally  consi- 
dered to  be  for  the  purpose  of  closing  the  thoracic  duct,  to  prevent  the 
blood  of  the  subclavian  vein  from  entering  it.  But  Jo.  Adolph.  Wede- 
lius  dissents  from  this ;  and  demonstrates,  that  no  blood  could  enter  it, 
even  if  the  valve  were  absent.  He  shews  that  the  position  of  the  valve 
is  such,  that  it  is  by  no  means  calculated  for  preventing  the  ingress  of 
blood,  if  the  nature  and  constitution  of  the  duct  would  otherwise  per- 
mit it :  but  on  the  contrary,  that  this  valve,  with  the  assistance  of  a 
similar  one  on  the  opposite  side,  has  the  same  office  as  the  valves  of 
the  veins,  namely,  of  preventing  the  blood  from  easily  going  this  way 
back  again  from  the  vena  cava,  during  the  contraction  of  the  heart. 
Comp.  Anat,^  not.  16.) 

159.  ''  The  lymphatic  vessels,  from  their  similarity  in  structure  to 
the  lacteals,  are  the  next  we  shall  speak  of.  They  are  thin,  fine, 
pellucid  vessels,  which  convey  an  aqueous  fluid,  called  lymph ;  but  in 
the  intestines,  and  particularly  in  the  small  intestines,  during  digestion, 
they  also  convey  chyle;  and  at  such  time,  they  are  called  lacteals; 
the  lymphatics  and  the  lacteals  being  indeed  the  same  vessels  in  the 
intestines. 

"  The  discovery  of  the  lymphatics  which  are  outside  the  intestines, 
was  made  by  Bartholin  and  Rudbeck,  in  1651.  EngUsh  writers,  how- 
ever, as  Glisson,  Charleton,  and  others,  have  claimed  the  honor  of  the 
discovery  for  their  countryman,  Joliff.  The  situation  of  the  lym- 
phatics is  on  the  surface  of  most  of  the  internal  parts,  particularly  on 
the  concave  side  of  the  liver,  the  neck  of  the  gall-bladder,  and  the 
trunks  of  the  vena  portae  and  vena  cava,  &c.  They  are  composed, 
like  the  lacteals,  of  a  very  fine  and  delicate  membrane.  They  have 
great  numbers  of  double  semilunar  valves,  which  have  been  excellently 
described  by  Ruysch,  in  his  Dilucid,  Falvul.  in  Fagis  Lymphaticia  et 
Lacteis,  They  begin  in  most  parts  of  the  body ;  but  they  have  not 
yet  been  demonstrated  in  all,  although  they  are  probably  present  every- 
where. Their  terminations  or  insertions  are  in  several  of  the  larger 
veins,  particularly  in  the  cava  and  porta,  in  the  cistern  or  receptacle  of 
the  chyle,  and  in  the  thoracic  duct."  (Comp,  Anat.,  n.  215.) 

160.  WiNSLOw.  ''The  thoracic  duct  is  a  thin,  transparent  canal, 
which  runs  up  from  the  receptaculum  chyU,  along  the  spina  dorsi, 
between  the  vena  azygos  and  the  aorta,  as  high  as  the  fifth  dorsal  ver- 
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tebra,  or  higher.  Thence  it  passes  at  the  back  of  the  aorta  towards 
the  left,  and  rises  behind  the  left  subclavian  vein,  where  it  terminates ; 
in  some  subjects,  in  a  kind  of  ampulla ;  in  others,  by  several  branches 
united  together ;  and  opens  into  the  back  part  of  the  subclavian  vein, 
near  the  left  side  of  the  internal  jugular.  This  canal  is  plentifully  fur- 
nished with  semilunar  valves.  Its  insertion  and  opening  into  the  sub- 
clavian vein  in  the  human  body,  instead  of  having  a  semilunar  valve, 
is  covered  by  several  pellicles,  so  disposed  as  to  permit  the  onward  pas- 
sage of  the  chyle  towards  the  vena  cava,  and  to  hinder  the  blood  from 
flowing  into  the  duct.  The  canal  is  sometimes  double,  one  lying  on 
each  side,  and  sometimes  it  is  accompanied  by  pampiniform  appen- 
dages." (Exp,  Anat,,  Traits  de  la  Paitrine,  n.  163,   164.) 

161.  BARTHOLOMiEUS  EusTACHius.  ''In  the  horse,  from  the 
great  left  trunk,  near  its  junction  behind  with  the  internal  jugular  vein, 
a  kind  of  large  offset  proceeds,  which  besides  having  at  its  origin  (or 
insertion)  a  little  semicircular  orifice,  is  also  white,  and  full  of  an 
aqueous  humor,  and  a  little  way  from  its  origin  divides  into  two  parts, 
which  again  shortly  afterwards  reunite  into  one,  that  puts  forth  no 
branches,  but  penetrating  the  diaphragm,  passes  downwards  at  the 
left  side  of  the  vertebrae,  as  far  as  the  middle  of  the  loins,  where 
becoming  broader,  and  embracing  the  aorta,  it  ends  in  the  greatest 
obscurity,  so  that  I  have  not  hitherto  been  enabled  to  make  out  its 
precise  termination."  (Lib,  de  Vena  tine  Pari,  p.  301.  Venet.  1564.) 

Further  particulars  respecting  the  thoracic  duct  and  the  lymphatics, 
from  Nuck  and  Malpighi,  may  be  seen  below,  n.  ]  72,    1 73. 
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162.  The  chyle  and  its  substitute  the  lymph  is  as  eagerly 
desired  and  imbibed  by  the  blood  of  the  jugular  veins^  as 
water  by  the  parched  and  craving  throaty  as  refreshing  showers 
by  roots  in  a  thirsty  soil^  and  as  the  favors  of  a  husband  by 
his  bride.  For  the  blood  bereft  of  its  life  and  spirit  in  the  cor- 
tical and  fibrous  substances  of  the  brain  (a),  and  recruited  and 
reanimated  in  the  receptacles  of  the  sinuses^  descends  by  the 
internal  jugular  vein  to  the  threshold  of  the  trunks  and  there 
joyfully  meets  the  chyle  carried  up  by  the  thoracic  duct,  and 
bears  it  without  delay,  as  in  a  maaner  plighted  and  betrothed  to 
it,  into  the  right  chamber  of  the  heart,  where  the  two  celebrate 
their  nuptials,  and  enter  the  marriage-bed,  and  conjointly  gene- 
rate  a  new  sanguineous  offspring  (b).    The  canal  that  takes  the 

(a)  That  the  cerebrum  attracts  the  purer,  lighter,  and  more  easily- 
divisible  blood,  for  the  purpose  of  extracting  and  as  it  were  recovering 
the  spirit  which  inhabits  it,  and  of  circulating  this  spirit  through  the 
fibres,  is  a  point  we  shall  prove  in  detail  in  the  Chapter  on  the  Cere- 
brum. Such  being  the  case,  therefore  the  residue  of  the  blood,  (after 
its  division  or  resolution  has  taken  place,)  and  the  harder  and  more 
refractory  globules,  which  do  not  admit  of  easy  resolution,  are  rejected 
as  recrementitious,  into  the  sinuses  of  the  dura  mater ;  and  hence  the 
mass  of  blood  contained  in  these  sinuses  would  be  exceedingly  dry, 
sluggish,  obsolete,  and  apt  to  coagulate,  unless  the  new  spirit  put  forth 
from  the  pituitary  gland  in  their  ultimate  receptacles,  that  is  to  say,  in 
the  terminal  retorts  of  the  lateral  sinuses,  roused  it  again  from  its  life- 
less state,  and  revived  it  for  a  time. 

(b)  That  sanguification  itself  is  primarily  performed  in  the  heart, 
where,  as  in  a  whirlpool  or  cauldron,  are  mingled  all  kinds  of  elements 
which  the  soul  selects  by  means  of  the  cerebrum,  and  appHes  by  means 
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virgin  chyle  to  its  future  husband,  the  spirit,  either  joins  the 
jugular  vein  immediately,  or  else  the  left  subclavian,  in  which 
latter  case  it  communicates  with  the  jugular  by  means  of  a 
sponsor  or  bridesmaid  (c). 

The  soul  gives  the  blood  its  life,  the  spirit  its  bond  of  union, 
and  the  chyle  its  embodiment  (rf) ;  thus  every  globule  of  the 
blood  has  both  a  soul  and  a  body ;  and  what  is  true  of  all  the 
parts  is  also  true  of  the  whole  that  Uves  &om  the  blood  (e). 

of  the  spirit,  as  suitable  for  the  generation  of  the  blood,  see  the  Treatise 
on  the  Heart,  in  my  Economy  of  the  Animal  Kingdom.  That  the  heart 
is  a  chemical  vessel  for  preparing  liquids  to  enter  into  the  composition 
of  the  blood,  see  ibid,,  n.  453,  454,  455,  457* 

(c)  A  clear  idea  may  be  obtained  from  anatomical  plates,  of  the 
manner  in  which  the  jugular  vein  is  implanted  in  this  situation  into  the 
subclavian  vein.  It  appears  that  the  blood  which  comes  down  from  the 
cerebrum,  flows  instantly,  with  scarcely  an  interval,  into  the  chyle 
thrown  out  by  the  thoracic  duct ;  and  then  that  it  and  the  chyle  go 
headlong  to  the  right  auricle  of  the  heart,  or  into  the  superior  vena 
cava.  Whence  it  is  absolutely  certain,  that  the  insertion  of  the  thoracic 
duct  close  to  the  jugular  vein,  is  in  some  way  salutary  and  necessary  to 
the  body;  but  in  what  particular  manner,  it  is  quite  impossible  to 
know,  without  first  exploring  the  nature  of  the  contents  of  the  jugular 
vein.  That  this  vein  draws  off  the  blood  thrown  out  by  the  cerebrum, 
and  likewise  conveys  the  fresh  spirit,  will  be  seen  in  our  analysis  of  the 
cerebrum.  This  is  the  reason  why  the  thoracic  duct  is  sometimes  ob- 
served to  pass  into  the  jugular  vein  itself.  "  The  termination  of  the 
thoracic  duct,"  says  Heister,  "  is  generally  in  the  left  subclavian  vein, 
or  else  in  the  jugular"  (n.  158).  And  Winslow  says,  "It  opens  into 
the  back  part  of  the  subclavian  vein,  near  the  left  side  of  the  internal 
jugular"  (n.  160).  Eustachius  places  its  termination  at  the  back  of 
the  internal  jugular.     See  n.  161. 

(d)  We  shall  treat  of  these  subjects  in  the  Chapters  on  the  Blood, 
on  the  Animal  Spirit,  and  on  the  Soul. 

(e)  By  the  body  we  mean  particularly  that  which  lives  from  the 
blood,  or  which  consists  of  elements  borrowed  from  earth,  air,  and 
water ;  and  which  are  carried  by  the  food  and  the  chyle,  and  supplied 
to  the  blood  ;  consequently,  the  body  is  all  that  which  consists  of  ulti- 
mate, or  angular  and  circular  forms,  which  are  the  means  summoned  by 
the  soul  to  enable  it  to  live  in  the  body,  and,  in  this  ultimate  region, 
upon  the  earth. 
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Consequently  when  the  spirit  descends  firom  the  brain^  in  com- 
pany with  the  exhausted  blood  with  which  it  can  no  longer  live 
united^  it  bums  to  effect  an  espousal  (/),  and  to  give  the  one  to 
the  other^  (that  is^  the  soul  to  the  body^)  in  marriage.  Hence 
its  chief  aim  on  meeting  the  chyle^  is^  to  exert  on  it  a  secret 
attraction,  and  imperceptibly  and  with  mystical  rites  to  unite 
and  to  marry  it  {jg). 

163.  The  chyle  is  carried  upwards  firom  the  receptaculum  to 
the  subclavian  vein,  by  a  number  of  appliances  and  powers; 
that  is  to  say,  it  is  allured,  it  is  attracted,  it  is  promoted,  and  it 
is  impelled.  It  is  allured  by  the  spirit,  which  desires  conjunc- 
tion and  alliance.  It  is  attracted  by  the  heart,  which  like  a 
vortex  or  whirlpool  sucks  in  the  waves  of  blood,  and  attracts 
them  in  a  fresh  and  constant  stream ;  particularly  the  blood  of 
the  jugular  vein  (h),  which  renovates  its  vital  motions,  vivifies 

(/)  That  is  to  say,  between  the  soul  and  the  body ;  for  what  is 
called  the  animal  spirit  is  their  uniting  medium,  and  owes  its  principal 
essence  to  the  soul,  of  which  it  is  the  habitation. 

(jff)  It  cannot  I  think  be  doubted,  that  the  fresh  spirit  descends 
from  the  cerebrum  towards  the  chyle,  with  a  kind  of  mystical  effort  and 
affection ;  and  that  the  chyle  rises  to  meet  it  with  the  same :  nor  can 
the  means  be  wanting,  inasmuch  as  the  soul  possesses  life,  and  is  om- 
niscient with  respect  to  all  things  done  in  the  body ;  and  consequently 
is  enabled  to  dispose  all  things  to  this  end.  Furthermore,  a  kind  of 
auxiliary  or  impulsive  force,  arising  from  causes  in  nature,  must  also  be 
present,  both  externally  and  internally ;  for  attraction  never  can  exist 
by  itself.  What  other  properties  exist  in  the  chyle  and  spirit,  be- 
sides their  homogeneousness,  harmony,  and  desire  of  conjunction,  it  is 
not  easy  to  explain,  until  after  we  have  thoroughly  examined  the  blood 
and  the  spirit.  A  similar  attractive  force,  but  of  a  physical  kind,  is 
observed  in  the  vegetable  kingdom ;  where  all  the  fibres  of  roots  attract 
their  own  proper  species  of  humor,  and  impregnate  themselves  there- 
with ;  so  that  a  kind  of  magnetism  pervades  the  world.  This  force 
then  must  be  called  mystical,  before  it  is  explained.  The  way  in  which 
the  magnet  attracts  iron  is  also  mystical ;  yet  still  manifest,  so  far  as 
the  fact  is  concerned. 

(A)  That  the  cardiac  motions  are  principally  kept  up  by  the  afflux 
of  blood  from  the  brains,  and  from  the  medulla  oblongata  and  spinalis ; 
but  not  so  by  the  blood  of  the  body,  which  reaches  the  heart  through 
the  inferior  cava,  see  my  Economy  of  the  Animal  Kingdom,  treatise  i.. 
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the  sanguineous  system  with  spirit,  and  sustains  it  with  chyle. 
It  is  promoted  by  its  own  actiye  fibriUae,  in  every  cell  and  in 
every  point ;  for  the  tube  diminishes  to  a  mere  thread  of  the 
smallest  possible  dimensions,  and  continually  urges  it  on- 
wards (i).  It  is  impelled  hj  the  receptaculum,  which  contract- 
ing alternately,  is  always  extruding  the  lacteal  stream,  and  ui^- 
ing  it  into  the  thoracic  duct  {k), 

164.  The  duct  passes  through  as  it  were  the  general  axis  of 
the  body,  and  runs  indeed  through  mere  centres.  For  the  ver- 
tebral column,  on  which  it  rests,  consists  of  mere  centres  of 
motion :  each  rib  respects  and  keeps  to  its  own  vertebra  as  its 
proper  centre,  whence  it  runs  forth  into  its  circumferences :  all 
the  ribs  together,  and  the  muscles  and  the  viscera,  respect  two 
most  general  centres  (/) ;  one,  where  the  thoracic  duct  begins, 

n.  553 — 558,  and  n.  5/0 — 577.  The  brain,  in  a  general  sense,  may 
be  considered  as  the  living  fountain  of  all  the  motions  of  the  body,  and 
the  fibres  of  the  brain  as  their  intimate  causes.  But  the  cardiac  motions 
themselves  are  produced  by  the  blood  of  the  brain,  which  flows  into  the 
heart  by  its  own  proper  living  force ;  thus  they  are  produced  by  pri- 
mary causes,  and  not,  as  in  the  body,  by  secondary  causes. 

(i)  When  the  lymphatics  are  emptied,  they  become  invisible ;  and 
almost  the  same  remark  applies  to  the  thoracic  duct ;  a  sign  that  these 
vessels,  like  the  arteries,  contract,  and  tend  to  obliterate  their  canals ; 
also,  that  they  are  furnished  with  the  finest  motive  fibres ;  for  nervous 
fibre  acts  in  the  same  manner  as  muscular  fibre,  only  more  perfectly. 

(A:)  Respecting  the  propulsive  force  of  the  mesenteric  glands  and  of 
the  receptaculum,  see  above,  n.  153.  The  fact  stated  may  be  demon- 
strated by  injections,  for,  according  to  Verheyen,  "  When  air  is  forced 
into  the  receptaculum,  it  readily  passes  through  the  thoracic  duct  and 
the  vena  cava,  all  the  way  to  the  right  cavity  of  the  heart,  wliich  it 
distends,  presenting  a  beautiful  appearance.  When  the  duct  is  com- 
pressed, it  swells  up  towards  the  receptaculum."  (Corp.  Hum.  Aitat.y 
tract,  ii.,  cap.  xiii.)  The  extreme  gentleness  of  the  impulse  communi- 
cated by  the  receptaculum,  will  be  seen  presently.  And  inasmuch  as 
the  chyle  is  promoted  also  by  the  peculiar  compression  of  the  duct, 
hence  the  latter  is  necessarily  furnished  and  divided  with  a  great  num- 
ber of  noduli  or  contractions,  and  valves. 

(/)  We  shall  speak  of  these  subjects  in  the  Part  on  the  Spinal 
Marrow,  where  we  shall  treat  also  of  the  vertebral  column,  and  of  its 
levers   the   ribs,  as  well  as  of  their  determinations   of  motion.      In 
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the  other^  where  it  terminates.  Now^  as  the  duct  passes  through 
continual  centres^  and  consequently  through  continual  equilibria^ 
it  is,  therefore,  necessarily  obedient  to  every  power,  whether  at- 
tractive or  propulsive. 

165.  The  thoracic  duct  is  subject  to  the  same  systole  and 
diastole  as  the  contiguous  and  continuous  viscera,  firom  which 
the  lymphatics  proceed ;  that  is  to  say,  to  the  rhythmical  move- 
ments of  the  respiration.  It  rises  along  the  vertebrae,  which 
constantly  receive  the  action  communicated  to  the  ribs  by  the 
lungs,  and  vibrate,  twirl,  and  rub  the  duct,  during  each  alter- 
nation. It  is  enclosed  in  the  pleura,  which  unfurls  and  con- 
tracts with  synchronous  reciprocations.  The  receptaculum  like- 
wise is  enclosed  in  the  peritonaeum  (m),  which,  by  the  cooperation 
of  the  muscles,  and  of  all  the  abdominal  members,  keeps  time 
with  the  general  movements.  The  diaphragm  also  surrounds  it 
at  its  commencement,  and  governs  these  alternate  changes.  The 
vena  azygos,  which  is  in  contact  with  the  duct ;  the  intercostal 
vessels,  which  he  close  to  it  (n) ;  the  jugular  vein,  which  termi- 

all  parts  of  the  body,  there  are  particular,  special,  and  general  motions ; 
each  referrible  to  its  own  centre.  The  centres  of  the  particular  motions 
respect  the  centres  of  the  special  motions,  as  general  centres.  The 
centres  of  the  special  motions  similarly  respect  those  which  are  the 
centres  of  the  general  motions.  The  axis  is  the  line  through  which 
these  centres  run,  and  which  they  constitute.  Thus  there  are  various 
axes,  more  or  less  universal.  Hence  we  see  what  is  the  nature  of  the 
form  of  motion. 

(wi)  **  The  thoracic  duct,"  says  Verheyen,  **  is  defended  by  being 
placed  under  a  second  lamella  of  the  pleura :  the  receptaculum  consists 
of  a  thin  membrane,  which  is  protected  against  rupture  by  its  peri- 
tonaeal  covering."  (Corp,  Hum,  Anat,,  tract,  ii.,  cap.  xiii.)  That  the 
pleura  and  the  peritonaeum  cannot  expand  and  contract  otherwise  than 
synchronously  with  the  lungs,  will  be  shewn  in  the  proper  places. 

(/<)  Respecting  the  manner  in  which  the  intercostal  vessels  are  in 
contact  with  the  thoracic  duct,  see  Cowper's  Tabulae  and  descriptions. 
The  blood  of  the  aorta  is  not  poured  into  these  vessels  synchronously 
with  the  pulse  or  action  of  the  heart,  but  synchronously  with  the  respi- 
ratory movements  of  the  pleura,  the  sternum,  and  the  ribs ;  at  the  time 
when  the  costal  muscles,  and  the  others  which  take  part  in  respiration, 
are  filled  with  blood.     On  tliis  account,  they  come  off  perpendicularly 
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nates  it  (o) ;  and  the  aorta  itself^  which  accompanies  it^  and 
sometimes  perforates  the  receptacolum  (p)^  all  contribute  to 
dispose  it  to  similar  reciprocations. 

166.  The  orifice  or  osculum  by  which  the  thoracic  duct  is 
inserted  into  the  subclavian  vein,  and  by  which  the  chyle  is 
committed  to  the  blood,  is  funmi;ed  with  membranous  pemdes, 
not^  however^  of  a  valvular  nature^  but  rather  resembling  in- 
clined planes^  or  little  bridges^  which  direct  the  chyle  along  the 
stream  of  bloody  towards  the  right  auricle  of  the  heart  (q). 

from  the  tnmk  of  the  aorta.  That  the  vena  azygos  imbibes  the  blood, 
and  pours  it  into  the  superior  cava,  synchronously  with  the  respirations, 
see  my  Economy  of  the  Animal  Kingdom^  treatise  i.,  n.  283,  566. 

(o)  Inasmuch  as  the  brains  and  the  lungs  coincide  in  the  times  of 
their  animations,  therefore  the  internal  jugular  vein,  which  carries  away 
the  blood  from  the  brains  and  their  sinuses,  must  inevitably  be  actuated 
by  the  same  motions. 

(jp)  It  may  seem  as  if  the  aorta  did  not  obey  the  pulmonic  motion, 
inasmuch  as  the  pulse  in  all  its  superficial  branches  is  manifestly  syn- 
chronous with  the  systole  and  diastole  of  the  heart.  But  if  the  pulmo- 
nary and  the  cardiac  motions  be  more  deeply  considered,  it  will  be 
evident,  that  they  both  coexist  in  the  same  tube  and  plane,  and  both 
perform  their  respective  reciprocations  harmonically;  as  in  the  dia- 
phragm, in  the  pericardium,  and  even  in  the  heart  itself,  which  lies 
imbedded  in  the  lobes  of  the  lungs,  and  connected  and  inserted  into 
them  by  the  pulmonary  artery ;  and  consequently,  without  doubt,  in  its 
volume  or  body,  obeys  the  traction  and  respiration  of  the  lungs,  and 
nevertheless  at  the  same  time  has  its  own  peculiar  systole  and  diastole. 
The  same  may  be  said  of  the  dura  mater.  Nothing  is  more  common  or 
better  known,  than  the  coexistence  of  two,  three,  or  four  motions, 
simultaneously  in  one  compound  ;  this  being  continually  the  case  in  the 
organic  body,  as  well  as  in  practical  mechanics.  Thus  the  trunk  of  the 
great  artery  obeys  the  pulmonary  movements,  wherever  in  its  descent  it 
comes  in  contact  with  either  the  vertebrae,  the  pleura,  the  diaphragm, 
or  the  peritonaeum ;  which  yet  does  not  by  any  means  hinder  it  from 
having  its  own  proper  reciprocations,  synchronous  with  those  of  the 
heart. 

{q)  Wedelius  has  treated  this  subject  ingeniously  in  a  particular 
tract  on  the  valve  ;  where  he  demonstrates,  that  no  blood  could  possibly 
enter  the  thoracic  duct,  from  the  subclavian  vein,  even  if  the  valve 
were  totally  wanting.     This  is  sufficiently  confirmed,  by  the  perpetual 
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These  membranes  also  withhold  and  separate  the  chyle  firom  the 
spirit^  and  prevent  it  firom  being  ravished  before  the  nuptial 
hour^  and  before  it  reaches  the  bed-chamber  of  the  hearty  and 
diffused  promiscuously  through  the  blood ;  for  were  this  to  hap- 
pen^ the  laws  of  the  legitimate  bed  would  be  violated  inevitably^ 
and  no  binding  marriage  could  take  place  (r). 

167.  The  chyliferous  vessels,  the  lymphatics,  the  recepta- 
culum,  and  the  duct,  with  their  transparent  and  delicate  mem- 
branes, ceUs  and  valves,  clearly  indicate  the  nature  of  the  chyle 
which  permeates  them,  and  of  the  lymph  which  supplies  the 
place  of  the  chyle  when  the  latter  is  deficient  (s) :  they  indicate 
that  this  lymph  is  of  an  illustrious  stock;  the  most  refined 
lymph  in  the  body ;  the  noblest  progeny  of  the  blood  and  the 
serum ;  like  the  chyle,  but  still  more  purely,  the  nurse,  the  ve- 
hicle, the  bed  and  throne  of  the  spirits,  with  which  it  is  richly 
endowed  and  vivified ;  the  true  purer  blood  {f). 


direction  of  the  stream  of  blood  towards  the  heart ;  and  by  the  attrac- 
tive and  propulsive  powers  which  have  been  before  shewn  to  act  upon 
the  chyle.  The  so-called  valves  then,  (which,  according  to  Winslow, 
are  "  pellicles  so  disposed  as  to  permit  the  onward  passage  of  the  chyle 
towards  the  vena  cava,"  n.  160,)  are  merely  directing  planes,  to  guide 
the  chyle  along  the  stream,  and  to  prevent  its  nuptials  with  the  spirit 
from  taking  place,  before  it  has  entered  the  chambers  of  the  heart. 

(r)  For,  as  shewn  above,  the  spirit  as  eagerly  desires,  and  as 
greedily  imbibes  the  chyle,  as  arid  ground  or  thirsty  roots  imbibe  re- 
freshing showers ;  as  a  bride  receives  the  favors  of  her  husband ;  or  as 
sulphur  catches  flame.  Consequently,  if  the  chyle  were  allowed  to 
enter  promiscuously,  coition  would  evidently  precede  Intimate  mar- 
riage, (which  ought  properly  to  take  place  in  the  heart,)  and  the  fruit 
would  be  an  adulterous  offspring,  that  is  to  say,  spurious  blood. 

(«)  According  to  a  general  law,  the  coats  of  the  vessels,  and  their 
fluids,  are  mutually  determinant  of  each  other.  The  one  requires  to  be 
absolutely  accommodated  to  the  other,  in  the  same  manner  as  active  and 
passive,  instrumental  and  principal ;  wherefore  the  one  may  be  judged 
of  from  the  other. 

(/)  It  would  be  tedious  were  we  to  comment  at  full  length  upon  all 
the  particulars  of  this  description  of  the  lymph  which  permeates  the 
lymphatics :  for  a  knowledge  of  the  blood,  of  the  spirits,  and  of  the 
soul  itself,  is  presupposed,  to  serve  as  the  premiss  to  such  comment  as 
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168.  The  subtle  lymph  which  glances  through  these  vessels, 
tempers,  edulcorates,  adapts,  and  informs  the  chyle,  and  renders 
it  suitable  and  marriageable ;  and  serves  as  the  link  between  the 
chyle  and  the  spirit,  as  the  spirit  is  the  link  between  the  body 
and  the  soul  (u).    This  is  the  reason  why  such  numerous  stream- 

a  conclusion.  But  thus  much  experience  assures  us,  that  this  lymph  is 
of  some  important  use  to  the  blood,  and  of  some  important  use  to  the 
chyle.  Its  extreme  tenuity  and  volatility,  is  clearly  evidenced  by  the 
membranes  which  take  it  up,  and  impel  it  into  circulation :  the  lymph 
and  the  membrane  being  proportionals  and  correspondents.  Verheyen 
asserts,  '*  That  he  has  stretched  the  receptaculum  of  a  dog  to  the  full 
size  of  a  pullet's  or  bantam's  egg."  (Corp.  Hum,  Jnat.,  tract,  ii.,  cap. 
xiii.)  From  which  circumstance  we  may  conclude,  bow  slight  a  pro- 
pulsive force  the  chyle,  or  the  lymph  requires,  to  drive  it  upwards 
through  the  duct,  divided,  as  it  is,  by  such  numerous  nodes  and  locks  ; 
for  a  membrane  so  extremely  extensile  and  elastic,  must  of  course 
impel  its  Uquid,  necessarily  of  corresponding  levity  and  nature,  with 
the  softest  touch,  and  the  gentlest  force.  "  The  receptaculum  chyli," 
says  "Winslow,  "is  composed  of  very  thin  coats"  (n.  145).  "The 
thoracic  duct,"  says  Heister,  "  is  a  very  delicate  canal"  (n.  158).  Nuck 
delineates  the  valves  and  coats  of  the  thoracic  duct,  with  certain 
orbicular  granules  scattered  over  it,  in  his  Adenoffraphia,  fig.  xx.  xxi. 
Respecting  this  lymph,  Boerhaave  says,  "This  Hquor,  abomidiug  in 
water,  spirits,  and  the  most  subtle  salt,  is  the  finest  and  purest  part  of 
the  blood ;  as  its  place  of  preparation,  excretory  vessels,  and  sensible 
properties  demonstate."  (Inst.  Med.,  n.  123.)  He  also  states  that  it 
may  be  evaporated  to  dryness,  without  leaving  a  residuum*:  others  who 
have  exposed  it  to  beat,  declare  that  it  was  converted  into  a  substance 
resembling  the  boiled  white  of  egg.  Thus  much  at  least  is  certain, 
that  this  lymph  is  more  pure  than  the  blood  itself;  inasmuch  as  it  flows 
back  into  the  blood,  and  is  implanted  within  it. 

(u)  The  chyle  itself  is  not  always  defecated,  but  sometimes  contains 
crude  vegetable  emulsions,  effluvia,  juices,  and  vapid  portions  of  new 
wine,  of  sour  fruits,  or  of  unfermented  or  imclarified  beer ;  and  is 
mixed  with  those  matters  which  are  ultimately  thrown  out  by  the 
bladder  :  wherefore  the  lymph  is  required,  to  purify,  correct  and  qualify 
it.  Were  it  not  for  the  lymph,  it  might  perhaps  stick  in  the  constric- 
tions, strainers,  and  noduli  of  the  duct.  Hence  it  may  be  concluded, 
that  this  lymph  is  a  kind  of  ultimate  saliva,  whose  office  it  is  to  digest 
the  chyle  itself,  in  the  same  way  as  the  common  saliva  digests  the  food 
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lets  of  it  run  to  the  receptaculum  at  the  beginning  of  the  duct, 
and  to  the  court  at  the  end,  where  the  duct  enters  the  vein  (x). 
It  seems  reasonable  to  suppose,  that  the  mesenteric  glands  qua- 
lify the  chyle  with  some  secretion,  and  confer  upon  it  some 
peculiar  property,  to  facilitate  its  introduction  into  the  blood  (y). 
169.  Every  time  the  blood  is  resolved  into  its  principles,  and 
throws  off  its  useless  parts,  the  finer  and  richer  humor,  and  the 
spirit  of  the  blood,  betake  themselves  into  the  cellular  coats  of 
the  viscera,  and  thence  into  the  lymphatics,  with  a  view  of 
returning  into  the  blood  (z).  Thus  no  portion  of  the  nobler 
essence  of  the  blood  is  suffered  to  waste,  before  it  has  performed 
its  destined  use ;  and  this  is  the  reason  why  the  circulation  of 
the  lymph  continues  for  a  time,  after  that  of  the  blood  itself  has 
ceased  (a). 

in  the  stomach.  Moreover,  it  issues  in  many  places  from  the  glands, 
as  the  sacral,  the  subclavian  and  the  thymus  glands.  Thus  it  inaugu- 
rates the  chyle  into  the  blood,  and  is  a  kind  of  bridesmaid. 

(x)  Lymphatics  flow  into  the  receptaculum,  from  the  stomach,  the 
liver,  and  many  of  the  members  and  septa  of  this  region ;  and  enter  it, 
comparatively  as  subterranean  veins  enter  a  fountain,  at  its  lowest  part ; 
in  this  situation  evidently  sprinkling  in  somewhat  of  a  diluting  and  tem- 
pering nature.  The  receptaculum  is  also  bilocular  or  trilocular,  in  order 
to  the  thorough  mixture  of  its  contents.  Lymphatics  also  proceed 
to  the  upper  end  of  the  thoracic  duct — the  threshold  and  court,  as  I 
term  it,  of  the  subclavian  vein ;  and  which  sometimes  has  a  number  of 
divisions,  and  sometimes  dilates  for  a  short  space  into  a  kind  of  ampulla. 
The  lymphatics  which  enter  it  here,  come  from  the  subclavian  and 
thymus  glands,  from  the  lungs,  &c.,  (see  Cowper*s  Tabulae,  and  the 
observations  of  our  authors,)  in  order  that  here  also  the  chyle  may  be 
prepared,  and  enriched  with  some  peculiar  property,  before  it  comes  up 
into  the  blood. 

(y)  Innumerable  arterial  vessels  penetrate  into  these  very  glands, 
and  by  a  lymph  of  their  own  appear  to  correct  the  lymph  which  flows 
into  the  glands  ;  particularly  in  man,  for  the  reasons  mentioned  in  the 
last  chapter.  Heister  also  is  of  this  opinion ;  for  he  classes  it  among 
the  uses  of  these  glands,  that  "they  secrete  a  fluid,  wherewith  to 
dilute  the  chyle"  (n.  141). 

(z)  Just  as  in  the  intestines ;  for  the  lymphatics  of  the  viscera  are 
alwavs  seen  to  arise  from  the  coat  next  to  the  external  one. 

(a)  The  chyle  and  the  lymph  are  sometimes  found  in  their  vessels. 
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170.  Prom  the  lymphatics  we  may  infer  respecting  the  tho- 
racic duct;  fipom  the  duct,  respecting  the  mesenteric  glands, 
and  the  receptaculum  chyli ;  and  from  both  together,  respecting 
the  cellular  tissues;  for  all  these  parts  are  continuous,  and 
identical  in  use,  structure,  and  nature.  The  lymphatics  may  be 
regarded  as  lines  or  threads;  the  cellular  tissues,  as  areas,  planes, 
or  webs  of  these  lines ;  and  the  glands,  as  masses  or  volumes 
thereof,  or  bodies  of  trine  dimension  {b).  Thus  each  shews  the 
nature  of  the  others.   They  all  admit  and  absorb  such  lymph  (c), 


for  seyeral  hours  after  death,  or  even  for  a  whole  day :  thus  they  con- 
tinue to  circulate  long  after  the  circulation  of  the  blood  has  ceased. 
"The  passage  of  the  lymph/*  says  Verheyen,  "does  not  cease  with 
life,  like  that  of  the  blood ;  but  it  continues  for  some  time  after  death ; 
as  may  be  proved  by  putting  a  ligature  upon  the  thoracic  duct."  (Corp. 
Hum.  Anat.y  tract,  i.,  cap.  iv.) 

{b)  The  same  texture  prevails  in  the  cellular  coats  as  in  the  lym- 
phatics themselves ;  there  being  an  open  passage  from  cell  to  cell,  or 
from  loculus  to  loculus :  so  that  it  is  evident  at  a  glance  that  the  cellular 
coat  is  as  it  were  a  lymphatic  projected  into  a  plane,  or  extended  into 
length  and  breadth :  which  also  is  a  necessary  consequence,  if  the  lym- 
phatics derive  their  origin  from  the  cellular  coat.  That  the  mesenteric 
glands  are  also  of  a  similar  nature,  is  shewn  by  Winslow,  where  he 
says,  "They  appear  to  be  cellular,  surrounded  by  a  thin  coat,  that 
under  the  microscope  seems  to  consist  of  an  interlacement  of  filaments" 
(n.  143)  :  and  by  Nuck,  in  many  of  his  figures,  where  he  represents 
these  and  similar  glands  as  made  up  of  very  minute  follicles  or  cells. 

(c)  Respecting  these  particulars,  see  the  preceding  chapter,  n.  15G, 
157.  Inasmuch  as  the  state  of  each  fibre  corresponds  to  the  state  of 
its  principle  in  the  brain,  it  follows,  that  desire  and  aversion  may  be 
predicated  of  the  fibre,  in  the  same  manner  as,  in  certain  cases,  of  the 
brain :  consequently  that  all  the  fibres,  just  like  the  tongue  and  stomach, 
either  receive  with  eagerness,  or  reject  with  aversion,  what  is  offered 
to  them;  for  whatever  is  a  property  of  the  tongue  and  stomach  is 
a  property  of  the  very  fibres.  By  remembering  this,  we  may  explain 
the  causes  of  innumerable  effects ;  and  shew  in  general  how  it  is,  that 
the  minute  venous  orifices  take  up  nothing  but  what  is  suitable  for  tbe 
blood,  and  reject  everything  heterogeneous.  This  is  not  to  be  accounted 
for  by  fitness  between  the  pores  and  the  particles ;  for  those  things  are 
sometimes  received,  which  were  formerly  rejected ;  and  those  are  some- 
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or  such  chyle,  and  such  only,  as  the  animus  of  the  fibres  desires 
and  demands. 

times  rejected^  which  were  formerly  desired :  just  according  to  the 
changes  in  the  state  of  the  animus.  The  subject  of  the  lymphatics  will 
be  resumed  in  the  next  chapter. 
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171.  The  viscera  that  now  present  themselves  for  analysis,  are  the 
liver,  the  pancreas,  the  spleen,  the  kidneys,  the  succenturiate  kidneys 
&c.,  which  appear  to  he  made  up  of  glandular  forms  and  corpuscules. 
In  order  to  further  our  insight  into  these  viscera,  I  have  found  it 
necessary  to  premise  an  adenology  or  analysis  of  the  glands,  hy  way 
of  introduction.  The  thoracic  duct,  the  receptaculum  chyh,  and  the 
cellular  and  particularly  the  glandular  coats  of  the  viscera  already 
descrihed,  afford  some  preHminary  light.  But  the  vastness  as  well  as 
the  extreme  difficulty  of  the  subject  will  be  seen  from  the  following 
attempt. 

1/2.  NucK.  "  The  glands  usually  reckoned  conglomerate,  are  such 
as  are  composed  of  a  congeries  of  lesser  glands,  and  surrounded  by  a 
common  coat ;  and  each  of  the  lesser  glands  puts  forth  an  excretory 
duct ;  and  these  ducts  again  form  a  canal,  through  which  a  certain 
liquid  flows,  either  into  some  considerable  cavity,  or  to  the  outside  of 
the  body.  Of  this  kind  are  the  glandulae  innominatse,  the  parotid 
glands,  the  pancreas,  the  glands  of  the  mammae,  &c. ;  which,  with 
all  the  others  of  this  description,  are  nothing  more  than  a  texture  of 
very  minute  vessels,  composed  of  the  smallest  arteries,  which  carry 
blood  laden  with  various  particles,  and  terminate  in  two  orders  of  ves- 
sels, of  which  some  are  venous,  and  admit  venous  blood,  and  some 
excretory,  as  we  observed  before.  To  get  a  clear  view  of  the  latter 
vessels,  they  must  be  made  the  subjects  of  certain  experiments.  When 
the  membrane  investing  a  conglomerate  gland  is  removed,  and  any 
liquid  injected  through  either  its  excretory  duct,  or  its  arteries,  we  then 
observe  the  lesser  glands  receding  from  each  other ;  their  httle  vessels 
turgid  with  injection ;  and  the  glands  themselves  all  rising  up.   (Adenog,, 
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de  Gland,  in  Gen,,  cap.  ii.,  p.  8,  9.)  Having  obtained  a  mamma,  the 
nipple  of  which  was  perforated  by  many  excretory  ducts,  I  pressed  out 
of  it  all  the  milk,  and  selecting  one  of  the  largest  orifices,  I  injected 
my  mercury  into  it  with  as  much  dexterity  as  I  could  command ;  and 
immediately  I  had  the  pleasure  of  observing,  not  only  that  the  lacti- 
ferous ducts  were  beautifully  filled,  and  presented  an  arborescent  appear- 
ance, but  that  several  of  the  lesser  ones  had  so  far  admitted  the 
mercury,  that  it  had  passed  into  certain  arterial  vessels,  continuous  with 
the  lactiferous  ones.  (Adenog.y  de  Glund,  in  Gen,,  cap.  ii.,  p.  12,  13.) 
The  [conglobate]  glands  have  two  membranes,  an  exterior  and  an  in- 
terior. The  exterior  is  the  thinner  membrane,  and  encloses  the  whole 
gland,  and  adheres  in  general  so  firmly  to  the  membrane  underneath  it, 
that  it  cannot  be  removed  without  laceration  ;  although  in  some  cases 
its  connexion  is  looser,  and  it  may  be  separated  more  easily.  It  consists 
for  the  most  part  of  circular  fibres,  without  either  beginning  or  end, 
except  about  the  entrance  of  the  vessels,  where  the  circular  arrange- 
ment is  usually  disturbed.  The  glands  have  four  vessels,  two  adducent 
or  afferent,  and  two  abducent  or  efferent.  .  .  .  When  the  exterior  mem- 
brane is  removed,  we  come  to  another  and  a  thicker  and  more  compact 
membrane,  immediately  covering  the  substance  of  the  gland,  and  which 
is  perforated  throughout  by  both  the  afferent  and  efferent  vessels.  Its 
pores,  however,  are  so  minute,  that  air  does  not  ordinarily  escape 
through  them,  notwithstanding  it  is  forcibly  driven  through  the  vessels ; 
a  result  to  which  the  exterior  membrane  contributes  in  no  slight  degree. 
It  is  furnished  with  various  fibres,  longitudinal,  circular  and  oblique, 
which  touch  each  other  in  innumerable  places,  but  are  arranged  quite 
irregularly.  It  is  also  supplied  with  both  afferent  and  efferent  vessels, 
arising  from  the  same  ramifications  as  the  vessels  of  the  exterior  mem- 
brane. (Adenog.,  de  Gland.  Conglob,,  cap.  i.,  p.  27,  28,  29.)  Besides 
the  investing  membrane,  I  found  that  the  glands  have  also  a  fibrous 
tissue,  consisting  of  a  number  of  fibrillae  of  different  species  and 
figures,  and  all  united  together.  The  exterior  ones,  placed  immediately 
under  the  internal  membrane,  (to  which  also  the  fibres  were  firmly  con- 
nected,) by  their  extremities,  which  represented  so  many  httle  heads, 
were  connected  to  the  membrane  in  a  certain  regular  order ;  so  that  the 
intermediate  spaces,  being  ordinarily  filled  with  lymphatic  juice,  ren- 
dered the  coat  uneven,  and  dotted  with  great  numbers  of  little  hemi- 
spherical tuberosities.  The  fibres  immediately  under  these,  and  which 
were  turned  inwards  towards  the  gland,  formed  various  angles,  some 
being  hexagons,  some  pentagons,  and  some  of  different  other  figures, 
according  as  best  suited  the  other  part  of  the  fibrous  texture.  The 
rest  of  the  fibres,  as  far  as  the  centre  of  the  gland,  still  followed  no 
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Other  arrangement,  but  kept  the  same  irregular  order;  some  being 
larger,  some  smaller,  some  longer,  some  shorter,  than  others,  but 
always  firmly  connected  together,  and  nearly  resembling  the  moss  on  a 
tree :  wherefore  the  conglomerate  glands  might  not  inaptly  be  termed, 
glandulee  vasculosae,  and  the  conglobate,  glandulse  muscosse.  See  fig. 
xiii.  After  a  careful  examination,  I  have  never  been  able  to  find  canals 
in  these  fibres;  the  whole  of  them,  excepting  the  blood-vessels,  are 
destitute  of  cavities.  And  here  it  may  be  observed,  that  the  compages 
of  the  glands  was  not  the  same  in  all  subjects ;  but  more  lax  in  some, 
more  tense  in  others,  according  as  the  glands  were  distended  by  a 
greater  or  lesser  quantity  of  lymph.  The  glands  also  vary  greatly  in 
color;  some  being  grey,  (which  is  the  usual  color,)  some  yellowish, 
some  blackish,  and  others  again,  variegated.  These  glands,  indeed, 
are  naturally  ftill  of  a  certain  transparent  and  limpid  fluid ;  but  this  is 
often  changed  into  a  viscid  humor  ;  and  I  have  seen  the  interstices  of 
the  glands  filled  and  obstructed  with  tartareous  and  sabulous  matter : 
and  in  some  instances  I  have  extracted  as  many  grains  of  sand  as  there 
were  cavities  between  the  fibres,  and  occasionally  have  found  the  whole 
gland  in  a  calculous  state.  (Adenog.,  de  Gland.  Conglob,,  cap.  ii.,  p. 
35 — 38.)  Besides  the  fibres  already  mentioned,  I  have  also  seen  various 
others,  extending  from,  one  side  of  a  gland  to  the  opposite  side ;  some 
bemg  nearly  rectilinear ;  others  departing  from  the  right  line,  and  form- 
ing  obtuse  angles.  I  half  suspect  that  these  fibres,  so  called,  are 
vessels,  either  sanguineous  or  nervous.  But  having  often  previously 
observed,  that  each  gland  receives  at  least  one,  frequently  two,  and  not 
seldom  three  or  four  branches  from  the  neighboring  arteries,  hence  I 
selected  one  of  these  branches  for  injection  with  mercury  ;  which  finding 
a  ready  passage,  made  the  little  artery  with  its  various  ramifications 
conspicuous  through  the  tissue  of  the  gland ;  nor  were  the  correspond- 
ing veins  wanting,  divided  into  a  number  of  lesser  twigs :  but  the  blood- 
vessels were  greatly  exceeded  in  number  by  the  nerves,  which  kept 
along  their  sides.  (Adtnog.y  de  Gland.  Congloh.,  cap.  iii.,  p.  39,  40.) 
I  admit  that  these  glands  cannot  be  the  origins  of  the  lymphatics  ;  for 
more  than  once  I  have  observed  so  close  a  connexion  between  the  lym- 
phatics and  the  arteries,  that  when  a  little  artery  was  inflated,  the 
lymphatic  of  some  gland  was  inflated  at  the  same  time,  and  its  lymph 
seemed  often  bloody,  like  the  washings  of  flesh.  A  lymphatic  some- 
times puts  forth  lateral  twigs,  its  principal  branch  only  lying  on  the 
gland,  and  taking  up  again  the  returning  twigs.  See  fig.  xxvii.  No 
lymphatic  can  possibly  finish  its  course,  without  being  obliged  to  salute 
the  glands  in  some  part  thereof ;  as  we  see  particularly  in  those  parts 
where  there  appear  to  be  no  glands,  and  yet  where  there  are  lymphatics ; 
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which  latter^  m  such  case,  hy  ways  hitherto  unnoticed  hy  anatomists, 
and  as  it  were,  hy  secret  paths,  seek  out  some  gland,  and  discharge 
into  it  their  lymph  ;  there  to  he  mingled  with  some  other  lymph  pro- 
ceeding from  a  different  source ;  snd  thence  propelled  hy  the  common 
efferent  vessel,  towards  the  receptaculum  chyH,  or  some  other  desti- 
nation. See  fig.  xxix.  (Adenog.y  de  Gland,  Conglob,,  cap.  iii.,  p.  47, 
48,  49.)  While  inspecting  the  abdomen,  I  have  seen  the  lacteals  still 
turgid  with  chyle  in  perhaps  a  hundred  places ;  and  the  glands  of  the 
mesentery  fall  of  a  certain  juice :  and  being  desirous  of  knowing  what 
intercourse  there  was  between  the  lacteals  and  these  glands,  I  injected 
mercury  into  one  of  the  vessels  proceeding  from  the  intestines,  and 
which  was  conspicuous  on  the  outside  for  the  number  of  its  valves ; 
and  I  had  the  unexpected  satisfaction  of  observing,  that  not  only  was 
the  lacteal  filled  by  the  injection,  but  the  gland,  to  which  it  went 
straight,  assumed  a  new  figure  and  appearance ;  changing  firom  flat, 
even  and  smooth,  to  globular,  rough  and  tuberous."  (AdeTwgraphia 
Curiosa,  de  Gland.  Congloh,,  p.  31,  32.     Ludg.  Bat.  1691.) 

173.  Malpighi.  "There  are  many  species  of  conglobate  glands, 
differing  from  each  other  in  their  exterior  configuration  and  internal 
structure,  as  well  as  in  the  quality  of  the  juices  they  excrete,  and  in 
their  excretory  vessels.  The  gland  with  which  the  palate,  the  oeso- 
phagus, the  intestines,  and  other  similar  parts  are  plentifully  furnished, 
is  the  simplest  of  all,  and  the  model  of  the  rest  of  the  glands.  It 
consists  of  a  membranous  follicle  or  loculus,  which  is  sometimes  oval, 
sometimes  round,  and  sometimes  lenticular,  or  oblong.  Around  this 
loculus  or  foUicle,  blood-vessels  and  nerves  ramify,  and  we  may  con- 
jecture that  it  is  also  surrounded  by  fleshy  fibres,  or  at  any  rate  covered 
by  a  muscular  extense,  something  like  what  we  see  in  the  stomach  and 
oesophagus.  Next  in  order  to  this  simple  gland,  are  glands  consisting 
of  a  number  of  locuh ;  as  those  in  the  face,  in  the  hps,  in  certain 
parts  of  the  skin,  about  the  pudendum  and  the  palate ;  in  which  the  ex- 
cretory vessel,  (which  is  sometimes  oblong,)  has  numbers  of  mem- 
branous locuh  appended  to  it ;  and  which  open  into  it,  and  are  sur- 
rounded by  ramifications  of  nerves  and  blood-vessels.  The  conglobate 
glands  are  situated  in  the  axillae,  in  the  groin,  in  the  fat,  in  the 
mesentery,  and  in  almost  every  other  part  of  the  body.  They  are 
covered  extemaUy  with  a  very  dense  membrane,  which  is  supphed  by 
lateral  branches  from  the  blood-vessels.  Under  this  are  placed  circular 
fleshy  fibres,  which  penetrate  the  body  of  the  gland  horizontally.  This 
membrane  is  also  frequently  studded  with  multitudes  of  minute,  round 
tubercles,  caused  by  the  turgid  corpuscules  contained  within  the  gland. 
When  the  membranes  are  removed,  or  what  is  better,  when  a  longi- 
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tudinal  section  of  the  gland  is  made  with  a  scalpel,  and  the  part  is  well 
macerated  in  water,  we  meet,  on  a  careful  examination,  with  the  fol- 
lowing phenomena.  In  the  first  place,  transverse  fleshy  fibres  proceed 
from  the  investing  membrane ;  bnt  .they  do  not  He  parallel,  but  slant 
and  cross  each  other ;  and  by  their  inosculation,  or  at  any  rate,  their 
interweaving,  they  form  numerous  and  indeed  almost  innumerable  reti- 
cular areolee,  generally  roundish,  though  sometimes  angular,  and  of 
different  sizes.  In  the  middle  of  each  areola  there  is  a  glandular 
loculus  or  follicle,  which  is  either  round  or  oval ;  and  larger  or  smaller 
according  to  the  larger  or  smaller  quantity  of  substance  which  it  con- 
tains. It  is  composed  of  a  soft,  white  membrane,  which  collapses 
when  the  humor  is  evacuated;  and  if  it  be  cut,  a  cavity  is  seen. 
These  loculi  are  very  similar  to  the  glands  of  the  spleen.  But  when 
the  glands  are  handled,  the  loculi  are  emptied,  and  become  contracted 
and  indistinct ;  and  hence  it  is  not  always  easy  to  see  them,  and  for  a 
long  time,  both  my  mind  and  eyes  were  puzzled  by  this  circumstance. 
At  length,  however,  I  found  what  I  wanted,  in  diseased  oxen,  and 
other  animals  of  the  same  kind ;  where  the  glands  were  sometimes 
increased  to  a  hand-breadth,  and  their  loculi  so  full  of  tartar,  that  a 
slight  examination  was  sufficient  to  shew  them.  In  these  obstructed 
glands,  the  membrane  of  the  follicles  was  more  solid  and  thick  than  in 
the  normal  state,  and  near  the  glands  were  unusually  large  varicose  and 
reticular  productions  of  blood-vessels,  such  as  I  have  sometimes  ob- 
served in  the  larger  and  redder  loculi.  But  in  order  to  see  the  loculi 
in  all  the  glands,  the  exterior  portion  of  the  latter  must  be  examined, 
for  corresponding  swellings  are  caused  on  the  outside  by  the  turgid 
locuH  within,  and  when  the  gland  is  laid  open,  we  find  rows  of  loculi, 
surrounded  by  areolae  of  fibres,  under  the  membrane  itself.  The  fol- 
licles of  the  glands  are  full  of  a  certain  cinereous  humor,  which  is  but 
Uttle  transparent  in  the  natural  state  ;  but  when  the  animal  is  diseased, 
they  contain  other  matter ;  generally  tartareous  and  mucous  humors,  or 
concreted  juices.  The  locidi  are  appended  to  the  blood-vessels  which 
pass  over  the  fasciculi  of  the  fleshy  fibres,  and  form  the  areolae ;  where- 
fore the  body  of  the  gland  is  composed  of  various  layers  of  areolae  and 
spaces  of  the  kind,  placed  one  upon  another.  The  blood-vessels, 
that  is  to  say,  the  arteries  and  veins,  enter  these  glands  by  many 
branches,  mounting  over  their  sides ;  and  in  some  of  the  larger  glands 
which  are  connected  to  the  trachea,  the  vessels  enter  the  belly  of  the 
gland,  or  the  concavity  formed  by  the  doubling  in  and  approximation 
of  its  two  ends.  Afler  entering,  their  larger  branches  form  a  network, 
and  their  last  twigs  appear  to  terminate  on  the  loculi  and  parictes  of 
the  areolae.    The  glands  have  many  nerves,  and  sometimes  a  single 
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nerve  enters  their  substance.  And  although  in  the  interior  of  some  of 
them  there  is  a  reticular  tissue  resembling  a  thin  membrane,  yet  the 
filaments  of  which  it  is  composed  are  not  all  nervous,  but  are  frequently 
portions  of  fine  fleshy  fibres,  and  of  the  fimbriated  membrane  which 
covers  the  gland  exteriorly.  The  conglobate  glands  certainly  have  lym- 
phatics appended  to  them,  and  which  communicate  with  their  inner- 
most substance;  so  that  a  single  lymphatic  penetrates  the  smallest 
glands,  and  very  frequently  many  enter  the  larger  ones :  thus  we  may 
declare  that  every  conglobate  gland  is  supplied  with  lymphatics.  (Op. 
Post,,  Be  Struct.  Gland.  Con^lob.,  p.  139,  140,  141.)  So  great  is  the 
abundance,  and  such  is  the  minute  division  of  the  lymphatics  in  the 
spleen,  as  to  admit  of  neither  description  nor  representation.  Their 
trunks  pass  out  about  the  thicker  portion  of  the  spleen,  where  the 
blood-vessels  have  their  ingress  and  egress,  (ibid.,  p.  142.)  In  the  fat  and 
the  interstices  of  the  muscles,  and  within  the  conglobate  glands  them- 
selves, we  fi-equently  find  little  glands,  not  bigger  than  vetch-seeds,  and 
of  a  red  color ;  these  when  laid  open  are  seen  to  contain  coagulated  blood, 
extravasated  from  the  loculi.  .  .  .  With  respect  to  the  glands  called 
renes  succenturiati,  I  have  clearly  made  out  that  they  are  supplied  by  a 
beautiful  network  of  vessels,  and  particularly  with  vast  numbers  of 
white  nerves,  reticularly  interwoven ;  whence  it  seems  probable,  that 
a  further  separation  is  carried  on  by  the  nerves  in  the  cinereous  sub- 
stance of  these  glands,  or  rather  that  this  substance  is  an  appendage 
to  the  excretory  vessels,  and  their  extremities ;  inasmuch  as  it  is  imme- 
diately connected  to  a  broad  and  capacious  duct,  which  passing  length- 
wise, opens  externally,  and  discharges  itself  into  the  emulgent  veins ; 
while  at  its  other  extremity  it  gives  off  copious  branches,  whereby  it 
receives  the  humor  separated  by  the  glands  and  tubuli.  This  duct  or 
cavity  is  lined  by  a  fine  membrane,  which  is  studded  with  innumerable 
foramina  of  irregular  figures ;  whence  it  is  probable,  that  great  num- 
bers of  excretories  open  into  it,  and  that  there  is  a  passage  from  it  into 
the  foramina;  as  we  see  exemplified  in  the  kidnep.  I  have  often 
noticed  an  analogous  structure  in  certain  glands  situated  in  the  intestine 
that  adheres  to  the  fleshy  stomach  in  hens  and  chickens,  (ibid.,  p.  144, 
145.)  Elsewhere  we  have  pointed  out,  that  nature  makes  use  of  the 
same  method  in  the  composition  of  the  viscera,  as  of  the  glands,  and 
that  the  hver,  the  cerebrum  and  the  kidneys,  are  glands :  the  compages 
of  follicles  in  them,  appended  to  the  excretory  vessels,  clearly  proves 
this  to  be  the  case.  .  .  .  The  glandular  nature  of  the  cerebrum,  made 
up,  as  it  is,  of  membranous  follicles,  is  forcibly  shewn  by  the  remark- 
able case  which  Wepfer  relates,  where  the  cranium  was  entirely  filled 
with  a  congeries  of  vesicles,    from  which  arose  fibres  that  passed 
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towards  the  base  of  the  skull.  In  more  than  one  instance  a  large 
vesicle  has  supplied  the  place  of  the  brain."  (Opera  Posthuwui — 
De  Strueturd  Crlandularum  Ccmglobatanun^  &c.,  p.  145,  146.  Am- 
stelod.   1598.) 

174.  BoERHAATE.  ''Somc  of  the  glands  are  simple,  others  are 
compound ;  the  latter  commonly  consisting  of  the  former,  aggregated 
and  enclosed  in  a  common  membrane.  The  simple  glands  discharge  a 
peculiar  humor  through  their  lymphatic  ducts,  either  into  the  chyle  or 
the  yenous  blood ;  or  exhale  it  from  the  exterior  of  the  skin,  or  from  the 
8urfiu»  of  the  free  membranes  that  are  found  in  all  parts  of  the  body. 
The  compound  glands,  on  the  other  hand,  discharge  their  humor, 
(which  is  prepared  in  every  part  of  the  gland,)  through  little  canals 
belonging  to  each  part,  mto  a  krger  canal,  and  through  this  common 
excretory  duct,  into  the  great  cavities  of  the  mouth  and  intestines,  or 
else  out  of  the  body ;  for  particular  uses.  The  first  kind  are  called 
conglobate,  and  the  latter,  conglomerate  glands.  The  simple  glands 
are  composed  of  a  thin  external  membrane,  and  of  an  internal  one 
which  closely  adheres  to  it.  The  first,  composed  of  elastic  circular 
fibres,  entirely  surrounds  the  glands,  and  contracts  and  compresses 
them ;  it  chiefly  consists  of  a  contexture  formed  by  the  small  vessels 
which  enter  into  and  pass  out  of  the  glands.  The  internal  membrane 
is  thick  and  more  dense,  being  formed  of  fibres  passing  in  all  directions, 
and  of  an  interlacement  of  vessels ;  and  serving  almost  for  the  same 
uses  as  the  external  membrane.  These  glands  are  furnished  with  arte- 
ries, the  branches  of  which  are  supported  by  and  distributed  in  the 
membranes,  in  a  firm  and  regular  order,  and  so  accurately  conveyed  to 
every  minute  particle  of  the  gland,  that  if  wax  or  quicksilver  be  injected 
into  the  small  arteries,  it  increases  them  and  compresses  the  other 
vessels  to  such  an  extent,  that  we  might  thereby  be  led  to  the  false  con- 
clusion, that  the  whole  fabric  is  arterial.  They  are  also  furnished  with 
veins,  which  are  distributed  much  in  the  same  manner  as  the  arteries. 
They  have  more  and  larger  nerves  than  any  other  part  of  the  body  of 
the  same  magnitude ;  and  these  are  so  divided  in  the  gland,  that  they 
seem  to  be  present  in  all  parts  thereof.  They  have  also  lymphatics, 
which  go  to,  and  return  from  them.  Their  arteries  are  tubes — conical, 
curved,  branching,  elastic,  and  convoluted;  at  the  extremities,  cylin- 
drical, no  longer  branching,  but  now  changed  into  veins ;  but  before 
they  suffer  this  change,  the  small  arteries  communicate  with  one  ano- 
ther by  niunberless  anastomoses,  in  various  positions,  and  at  innume- 
rable angles ;  so  that  their  extremities  are  distributed  in  various  ways  in 
the  different  glands.  The  arterial  blood,  therefore,  when  driven  into 
the  glands,  experiences  rapid  motion ;  strong  resistance  and  comprcs- 
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sion ;  pressure  of  its  parts  against  each  other ;  oblique  pressure ;  per- 
petual change  of  the  points  of  contact ;  application  many  times,  and  in 
every  direction,  against  all  the  minutest  points  of  the  canals ;  momently 
varying  rotation  in  every  particle  ;  squeezing  together  of  the  particles ; 
onward  and  backward  movement  in  the  tubes  ;  attenuation  ;  attrition ; 
preservation  of  fluidity;  solidity;  polish;  secretion;  and  thorough 
mixture.  Now  as  the  branches  which  arise  from  an  artery  are  gene- 
raUy  narrower  than  the  trunk  from  which  they  rise,  so  in  these  minute 
vessels  the  last  branches  are  less  than  the  last  trunk.  The  last  trunks 
convey  the  red,  thick  part  of  the  blood,  and  pour  it  into  the  beginnings 
of  the  veins  ;  the  narrower  branches  receive  the  finer,  more  fluid,  and 
pellucid  parts,  which  are  less  in  diameter  than  themselves,  and  which 
have  been  pressed  by  a  strong,  oblique,  opposite  force.  But  this  thin 
humor,  thus  separated  frt)m  the  grosser  part,  is  no  longer  blood,  but 
another  fluid,  and  that,  too,  various, — as  sweat,  perspiration,  matter  in 
the  pores,  tears,  fatty  wax,  cerumen,  mucus,  saUva,  sputum,  linimen- 
tum,  lymph,  serum,  bile,  semen,  oil,  nulk,  fat,  &c.  Therefore  the 
last  branches,  ceasing  to  be  named  arteries,  are  differently  called,  ac- 
cording to  the  nature  of  the  humors  they  carry ;  and  as  they  often 
again  put  on  all  the  properties  of  arteries,  they  must  have  also  their 
smaUer  branches  and  their  veins :  hence  the  arteries  and  veins  are  as 
much  vehicles  of  serum,  lymph,  water,  and  spirit,  as  of  blood  ;  nor  do 
we  know  where  these  vessels  terminate ;  but  hence  at  least  we  see  the 
origin,  progress,  termination  and  office  of  the  lymphatics ;  which  not 
only  consist  of  veins  Aimished  with  valves,  and  large  enough  to  be 
visible,  but  also  of  arteries  without  valves,  and  which,  by  reason  of 
their  thinness  and  transparency,  are  invisible.  This  we  learn  by  the 
artificial  means  invented  by  Ruysch.  Yet  the  branches,  perhaps,  of 
every  such  artery,  now  no  longer  branching,  but  straight,  and  distri- 
buted in  the  deUcate  little  membrane  of  the  finest  ^andular  follicle, 
discharge  their  humor  by  open  mouths  into  the  common  cavity  formed 
by  that  membrane ;  where,  being  collected  from  all  quarters,  it  in  a 
manner  stops ;  and  constitutes  the  glandular  lymph,  there  prepared  and 
reposited.  It  is  by  no  mtens  improbable,  that  the  nerves  of  the  glands 
also  discharge  the  spirits  into  them  by  a  similar  apparatus,  mixing  the 
spirits  with  this  lymph,  and  thus  supplying  it  with  the  requisite  quali- 
ties. And  the  lymphatic  arteries  frequently  bring  their  lymph,  dis- 
charged into  their  valvular  veins, — a  lymph  which  we  call  vascular, — to 
those  glands ;  and  afler  a  different  manner  pour  it  into  the  same  follicle, 
and  mixing  it  with  the  spirits  and  the  glandular  lymph,  they  subtilize  it 
afresh.  When  the  abdomen  of  a  healthy,  living  animal  is  opened,  the 
lymph  tends  rapidly  from  all  parts  thereof,  towards  the  receptaculum 
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chyli ;  and  even  after  death,  when  the  lymphatics  are  wounded,  it  tends 
to  pass  out  of  them,  a  contraction  of  the  hody  taking  place  from  the 
cold  of  death.  Then  this  compound  liquid  passing  out  through  the 
lymphatic  veins,  is  driven  hy  the  contractile  power  of  the  fibrous  mem- 
brane, by  the  motion  of  the  artery  and  the  pressure  of  the  muscles,  into 
other  glands,  there  to  undergo  the  same  alterations ;  and  thence  into 
the  receptaculum  chyli,  the  thoracic  duct,  or  the  sanguiferous  veins. 
And  these  seem  indeed  to  be  the  universal  conglobate  glands  of  the 
body. 

175.  ''But  in  other  glands  the  case  is  different;  for  the  follicle  di- 
rectly expels  the  liquid  it  receives,  by  its  emissary  vessel  into  a  common 
cavity,  as  into  the  frontal  sinuses,  the  osseous  cavities  of  the  superior 
TUftYillAj  the  cells  of  the  sphenoid  bone  under  the  sella  turcica,  the 
recesses  of  the  spongy  bones,  the  cavities  of  the  nares,  the  lacunse  of 
the  tonsils  ;  where  the  mucus  secreted,  is  deposited,  collected,  and  al- 
tered. This  is  the  case  with  the  mucous  glands  of  the  mouth,  of  the 
posterior  part  of  the  tongue,  of  the  exterior  and  interior  of  the  epi- 
glottis, of  the  internal  nares,  of  the  meatus  auris,  of  the  fauces,  the 
larynx,  the  trachea,  the  bronchia,  the  oesophagus,  the  stomach,  and  the 
intestines ;  which  glands  may  be  called  simple  excretory  glands.  Others 
again,  in  the  same  way,  discharge  the  humors  they  have  prepared,  to 
the  external  surface  of  the  body,  through  peculiar  emissary  ducts  aris- 
ing from  a  cavity,  as  in  the  meatus  auditorius,  the  pinnse  nasi,  the  ex- 
terior of  the  nose,  the  beginning  of  the  internal  nares,  in  the  face,  the 
neck, .  the  axillae,  the  scapulae,  in  the  areolae  of  the  mammae,  the  areola 
of  the  umbilicus,  in  the  nates,  the  margin  of  the  anus,  the  perinaeum, 
the  pubes,  the  mons  pubis  in  both  sexes,  in  the  scrotum,  the  integu- 
ments of  the  penis,  in  the  labia  vaginae,  and  the  knees ;  the  glands  of 
which  parts  are  now  styled,  sebaceous  glands.  (Inst.  Med.,  n.  241 — 
252.)  But  the  simple  glands  already  described,  or  others  similar  to 
them,  when  united  together  by  common  vessels,  and  connected  and  en- 
veloped by  a  common  membrane,  generate  certain  compound,  or,  as 
they  are  called,  conglomerate  glands.  These  have  usually  one  common 
excretory  duct,  which  receives  the  humor  sent  into  it  by  emissary  ducts 
from  all  parts  of  the  gland,  and  collecting  it,  pours  it  into  some  larger 
cavity.  The  glandula  innominata  of  the  eye,  the  parotid  gland,  the 
pancreas,  &c.,  are  glands  of  this  description.  Moreover,  the  excretory 
duct  of  the  common  receptacle  just  mentioned,  1 .  often  changes  into  a 
kind  of  arterial,  sinuous  vessel,  which  alters  the  humors  ;  and  then,  by 
its  arterial  apparatus,  discharges  them  into  some  open  channel ;  as  in 
the  testis,  the  ductus  Highmoriauus,  the  epididymis,  the  vas  deferens, 
and  the  vcsicula:  seminales :  or,  2.  discharges  the  humors  direct  into 
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some  common  emunctoiy.  Hence,  we  know  with  certainty  that  water, 
lymph,  thin  serum,  and  salts,  spirits,  and  the  most  suhtile  parts  of  oils 
mingled  therewith,  are  separated  hy  means  of  the  glands  fix)m  the  arte- 
rial blood ;  and  that  all  these  are  either  collected,  altered,  and  accumu- 
lated in  certain  places  ;  or  else  driven  through  the  small  vessels  into  the 
minutest  parts  of  the  body,  there  to  serve  for  motion  or  nourishment ; 
whence  they  either  return  through  the  proper  vessels  to  the  heart,  or 
else  are  exhaled ;  and  lastly,  that  the  part  of  the  blood  which  remains 
in  the  arteries  after  this  process  is  concluded,  passes  by  degrees  into  the 
larger  veins,  to  be  mixed  with  similar  blood,  diluted  with  lymph,  and 
returned  to  the  heart.  (Inst.  Med.,  n.  257,  259.)  Other  glands  again 
seem  to  be  of  a  different  structure.  In  these,  the  artery  which  conveys 
the  humors,  communicates  the  grosser  blood  to  its  accompanying  vein, 
through  anastomoses  between  it  and  the  vein;  and  then  proceeding 
alone,  and  wreathing  and  gyrating,  discharges  from  its  extremity,  into 
some  common  receptacle,  a  peculiar  hunior,  prepared  from  the  blood, 
though  differing  from  it  in  nature.  If  we  consider  the  stomach  as  a 
glandular  cavity,  the  small  intestines  as  a  continual  excretory  duct, 
further  altering,  refining,  secerning,  and  mingUng  their  contents,  and 
the  large  intestines  as  also  an  excretory  duct ;  and  if  we  apply  the  same 
to  the  testis,  the  epididymis,  the  vas  deferens,  the  vesicuke  seminales, 
the  urethra,  and  the  prostate  gland,  we  shall  not  perhaps  be  disposed 
to  question  that  similar  operations  may  go  on  in  even  the  minutest 
parts  of  the  glands.  Who  shall  say  what  is  accomplished  by  the 
elaborate  structure  of  the  cortex  cerebri,  cerebelli,  and  medullse  spi- 
nalis, in  their  invisible  initiaments  ?"  p[n8t.  Med.,  n.  262.)  See  also 
Sylvius,  Steno,  Wharton,  Graaf,  Bellini,  Borelli,  Peyer,  Leal,  Cowper, 
Ruysch,  Heistcr,  &c. 

176.  ''AHstof  the  glands.  1.  The  pineal  gland.  2.  The  glands 
of  the  choroid  plexus.  3.  The  glands  which  constitute  the  cortical 
substance  of  the  brain.  4.  The  pituitary  gland.  5.  The  glandular 
membrane  of  the  inner  canthus,  and  of  the  exterior  of  the  eye.  6.  The 
glandula  innominata.  7.  The  glands  of  the  ears,  or  of  the  meatus  au- 
ditorii.  8.  The  glandula  subpalpebralis.  9.  The  parotid  gland.  10. 
The  superior  and  inferior  labial  glands.  1 1 .  The  internal  and  external 
maxillary  glands.  12.  The  amygdalae  or  tonsils.  13.  The  glands  of 
the  epiglottis.  14.  The  glands  of  the  uvula.  15.  The  lingual  glands. 
16.  The  palatine  glands.  17.  The  occipital  glands.  18.  The  cervical 
glands.  19.  The  glands  of  the  larynx  or  thyroid  cartilage.  20.  The 
(esophageal  glands.  21.  The  supra-scapular  glands.  22.  The  glands 
of  the  sternum.  23.  The  thymus  gland.  24.  The  glands  placed  at 
the  bifurcation  of  the  subclavian  veins.     25.  The  axillary  glands.     26. 
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The  mammary  glands.  27.  The  glandulse  suhmammillares.  28.  The 
glands  of  the  lungs.  29.  Of  the  diaphragm.  30.  Of  the  liver.  31. 
The  cystic  gland.  32.  The  glands  of  the  vena  portse  placed  at  the 
concavity  of  the  Uver.  33.  The  glands  of  the  spleen.  34.  The  pan- 
creas. 35.  The  upper  and  lower  glands  of  the  stomach.  36.  The 
renes  suocenturiati,  or  suprarenal  capsules.  37.  The  glands  of  the  in- 
testines. 38.  The  mesenteric  glands.  39.  The  glands  of  the  meso- 
colon. 40.  The  lumhar  glands.  41.  The  omental  glands.  42.  The 
glands  of  the  kidneys.  43.  The  iliac  glands.  44.  The  sacral.  45. 
The  inguinal  or  crural  glands.  46.  The  glands  of  the  testes.  47.  The 
prostate  glands.  48.  The  uterine.  49.  The  glands  of  the  sartorius 
muscle.  50.  The  glands  placed  ahout  the  elbow  and  knee-joints.  51. 
The  glands  of  the  hands.  52.  Of  the  feet.  53.  The  subcutaneous 
glands."  (Nucky  Adenog,  Cur.,  de  Gland,  in  Gen.,  cap.  i.,  p.  5 — 7.) 
Also  the  glands  of  the  &t ;  the  glands  of  the  muscles ;  and  the  Uttle 
glands  situated  inside  the  larger  conglobate  glands. 

1 77.  Heister.  "  The  fluids  of  the  body  are  the  following :  chyle, 
nulk,  blood,  serum,  lymph,  animal  spirit,  saliva,  the  mucus  of  the 
mouth,  bile, — the  hquor  of  the  pancreas,  stomach,  intestines,  oesopha- 
gus, brain,  eyes,  thorax,  pericardium,  abdomen,  tunica  vaginalis  testis, 
— semen,  the  Uquid  of  the  prostate  ^ands,  the  mucus  of  the  nose, 
tonsils,  joints,  urethra,  uterus,  vagina,  and  Fallopian  tubes, — ^the  humor 
of  the  ova,  and  that  in  which  the  foetus  swims,  cerumen  of  the  ears, 
urine,  and  sweat."  (Camp.  Anat.,  n.  34.) 
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178.  To  attempt  to  examine  specifically  the  stupendous 
modes  and  processes  whereby  nature  operates  in  the  animal 
world,  particularly  the  chemical  processes  of  the  diflferent  glands, 
is  like  attempting  to  sound  the  abyss  of  the  ocean,  or  to  com- 
prehend by  sight  an  immense  and  unlimited  space,  where  the 
visual  rays  have  no  termination  or  resting-place,  but  fall  and 
vanish  at  the  outset.  For  wherever  the  mind  penetrates,  it 
comes  against  closed  doors  :  and  if  a  chink  be  found,  it  reveals 
the  most  ample  halls  within,  but  without  discovering  those  secret 
recesses  where  nature  is  sitting  at  the  fires  in  the  depths  of  her 
laboratory.  It  is  enough,  then,  if  we  eUcit  firom  effects,  and 
these,  ultimate  and  penultimate  effects,  some  little  that  has  a 
common  or  general  agreement  with  the  laws  of  any  of  the 
recognized  sciences  (a). 

(a)  Animal  nature  is  almost  universally  occupied  in  her  peculiar 
chemistry  or  alchemy ;  that  is  to  say,  in  preparing  series  of  menstrua, 
more  and  more  universal,  whereby  to  prolong  the  life  of  the  body ;  and 
indeed,  to  perpetuate  it ;  since  she  also  prepares  a  prolific  humor,  by 
which  she  transplants  life  fix)m  one  being  into  another.  All  the  glands 
are  so  many  workshops.  No  two  of  them  produce  a  lymph  or  humor 
of  the  same  class,  nature  or  use ;  consequently,  by  the  examination  of 
any  one  specific  gland,  we  can  never  discover  the  specific  product  of 
any  other :  each  therefore  demands  a  separate  consideration.  All  the 
viscera,  of  both  the  abdomen  and  the  thorax,  as  well  as  the  infra- 
abdominal  viscera — I  mean  the  genital  members — aye,  and  the  very 
brain  itself,  are  chemical  organs  :  the  motive  fibre,  and  the  gland,  are 
almost  their  only  ruling  principles.  Each  viscus,  as  the  liver,  the 
pancreas,  &c.,  is  covered  with  both  muscular  and  glandular  membranes. 
In  order,  therefore,  that  we  may  eHdt  some  secret  from  each,  we 
must  prepare  the  way  by  certain  general  principles. 
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179.  The  blood  is  the  complex  and  seminary  of  all  the  fluids 
and  continents  of  fluids  in  the  bodily  microcosm.  The  blood- 
globule  contains^  besides  the  spirit  which  inhabits  it^  the  first 
elements^  simples^  and  unities  of  all  kinds  of  compounds  :  these 
are  so  arranged  in  it^  that  it  admits  of  being  readily  resolved 
into  each.  And  such  being  the  hidden  contents  of  the  globules^ 
there  is^  therefore^  no  possible  fluid,  and  no  possible  formation 
firom  fluids,  either  hard  or  soft,  whereof  the  blood  cannot  fur- 
nish the  principles,  and  which  it  cannot  compound  therefrom, 
by  means  of  the  glands :  hence  these  infinite  varieties  from  a 
single  source.  Thus,  in  this  ultimate  nature,  there  is  nothing 
more  fertile,  more  perfect,  or  indeed  more  simple,  than  the 
blood ;  because  it  comprehends  mere  simples  (i). 

180.  During  almost  every  round  of  the  circulation,  the 
genuine  blood,  in  the  extreme  capillaries,  is  resolved  into  its 
constituent  elements,  that  is,  into  its  origins;  and  when  the 
gyre  is  completed,  it  is  recompounded ;  to  flow  with  everlasting 
newness  and  freshness  into  the  minute  laboratories  of  the  body : 
consequently  the  blood,  in  its  parts,  is  subject  to  the  same  for- 
tunes as  the  body  in  its  compound^  it  is  bom,  it  dies,  and  it  is 
bom  again :  such  is  its  circle  of  life  (c).  Every  time,  then,  that 
it  is  decompounded,  the  veins  claim  a  part  of  it ;  the  glands,  en- 
gaged in  preparing  the  most  divers  liquids,  claim  another  part ; 
the  corporeal  fibres  appropriate  another  part ;  the  cerebral  fibres 
another;  and  the  cerebrum  demands  its  spirit.  The  residue, 
which  has  done  its  office,  and  become  inept  and  intrinsically  use- 
less, or  involved  and  entangled  in  matter  of  the  kind,  is  sepa- 
rated, and  thrown  out  by  myriads  of  pores  and  foramina :  whence 
perpetual  hunger  and  thirst,  perpetual  want  and  restitution  {d). 

(5)  On  these  subjects,  see  the  Analysis  of  the  Blood.  By  the 
simples  of  the  blood  we  do  not  mean  the  simplest  elements  of  nature, 
but  the  simples  and  unities  of  particular  compounds  ;  for  there  are  de- 
grees of  simples  as  well  as  of  compounds.  The  blood  contains  simples, 
not  only  of.  one,  but  of  several  d^rees ;  whence  it  is  adapted  for 
producing  all  things  which  can  possibly  be  produced  from  elements. 
The  form  is  the  only  thing  that  varies  the  essence  of  the  compound. 

(c)  Sec  the  Analysis  of  the  Blood,  where  this  circle  of  dissolution 
and  rccomposition  will  be  explained  in  full. 

(ff)  We  shall  treat  of  all  these  particulars  in  due  course. 
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181.  While  the  blood  runs  through  these  its  changes^  or 
lives,  and  every  time  the  bond  is  dissolved,  its  genuine,  noble, 
and  spirituous  portion — ^instead  of  being  spilt,  evaporated,  and 
lost — ^is  carried  away,  by  determinate  channels,  into  certain 
chambers,  receptacles,  and  cells,  and  taken  up  by  the  lympha- 
tics (e) ;  which  swollen  with  their  multitudinous  contents,  hurry 
to  the  glands,  and  from  one  gland  to  another ;  or  else  directly 
from  the  first  station  of  the  kind  to  the  receptaculum,  at  either 
the  beginning  or  the  end  of  the  thoracic  duct(/).  Thus  this 
noble  progeny  is  rescued  from  the  greedy  viscera,  and  rendered 
back,  a  rich  present,  to  the  blood,  by  the  blood  to  the  brain, 
by  the  brain  to  the  fibres,  by  the  fibres  to  the  arteries,  by  the 
arteries  to  the  veins ;  in  these  the  blood  is  bom  again. 

182.  The  coNOLOBATE  GLANDS — uuiform  and  cellular  in 
structure  (g),  and  more  simple  than  the  conglomerate  glands— 

{e)  It  is  carried  away  towards  the  cellular  coats,  and  there  absorbed 
by  the  lymphatics  ;  see  above,  n.  149,  &c. 

(/)  The  lymphatics  issuing  from  the  surfaces  of  the  viscera,  pro- 
ceed to  some  neighboring  conglobate  gland,  and  after  difiiising  them- 
selves or  ramifying  through  it,  their  branches  unite  again,  and  emerge, 
and  then  go  either  to  a  second  gland,  or  else  directly  to  the  receptar 
colum  chyli,  and  thence  to  the  dilatation  at  the  top  of  the  thoracic 
duct.  See  those  authors  who  have  so  beautifully  figured  the  course  of 
the  lymphatics.  "No  lymphatic,"  says  Nuck,  "can  possibly  finish 
its  course,  without  being  obliged  to  salute  the  glands  in  some  part 
thereof;  as  we  see  particularly  in  those  parts  where  there  appear  to  be 
no  glands,  and  yet  where  there  are  lymphatics ;  which  latter,  in  such 
case,  by  ways  hitherto  unnoticed  by  anatomists,  and  as  it  were,  by 
secret  paths,  seek  out  some  gland,  and  discharge  into  it  their  lymph  ; 
there  to  be  mingled  with  .some  other  lymph,  proceeding  from  a  different 
source ;  and  thence  propelled  by  the  common  efferent  vessel,  towards 
the  receptaculum  chyli,  or  some  other  destination."  (n.  172.)  Very 
much  in  the  same  manner  as  the  lacteals  pass  through  the  mesenteric 
glands,  which  in  structure,  nature  and  use,  are  similar  to  these  con- 
globate glands. 

{g)  See  the  descriptions  prefixed  to  the  chapter.  The  conglobates, 
although  their  constituent  glands  are  not  conglomerated,  are  never- 
theless full  of  follicles  and  cells.  These  follicles  and  loculi  themselves 
are  deciduous,  and  collapse  after  death,  as  Malpighi  pointed  out.  "  The 
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take  up  this  choice  lymph^  and  diffuse  it  throngh  their  filters^ 
cells^  and  follicles^  and  then  collect  it  again^  and  transmit  it  to 
its  channels^  through  vessels  of  a  similar  structure  to  those  by 
which  it  entered;  and  this^  from  all  the  viscera;  just  as  the 
receptaculum  chyli  and  its  auxiliary  glands  transmit  the  lacteal 
fluid  (rom  the  intestines  (A).  For  these  glands  likewise^  by  their 
alternate  expansion  and  contraction^  invite^  allure^  and  attract 
a  lymph^  only  purer  than  that  of  the  lacteals  (i) ;  this  they  send 
forth  in  a  new  and  narrower  drcle ;  and  thus  cohobate^  rectify^ 
and  refine  it  {k) ;  and  by  a  sprinkling  of  fresh  lymph  from  the 
numerous  arteries^  and  an  absorption  of  a  part  of  the  old  lymph 

body  of  the  gland,"  says  he,  "is  composed  of  various  layers  of 
areoUe  and  spaces,  placed  one  upon  another.  When  the  glands  are 
handled,  the  loculi  are  emptied,  and  become  contracted  and  indistinct ; 
and  hence  it  is  not  always  easy  to  see  them,  and  for  a  long  time  both 
my  mind  and  senses  were  puzzled  by  this  circumstance.  At  length, 
howeyer,  I  found  what  I  wanted,  in  diseased  oxen,  and  other  animals 
of  the  same  kind ;  where  the  loculi  of  the  glands  were  so  full  of  tartar, 
that  a  slight  examination  was  sufficient  to  shew  them.  .  .  .  When  the 
gland  is  laid  open,  we  find  rows  of  loculi,  surrounded  by  areolse  of 
fibres,  under  the  membrane  itself.  The  follicles  of  the  glands  are  full 
of  a  certain  cinereous  humor,  which  is  but  little  transparent  in  the 
natural  state."  (n.  173.)  Nuck,  who  styles  the  conglobates,  glandulse 
muscosse,  and  has  oflen  observed  them  distended  with  tartar,  found 
that  the  mesenteric  glands,  by  injection  with  mercury,  "assumed  a 
new  figure  and  appearance ;  changing  from  flat,  even  and  smooth,  to 
globular,  rough  and  tuberous."  (n.  1 72,  ad.  fin.)  These  glands,  there- 
fore, are  evidently  cellular,  with  various  diflerences ;  see  also,  n.  1/0  (6). 

(A)  See  the  preceding  chapter,  n.  170,  &c. 

(f)  Just  as  in  the  mesenteric  glands  and  the  lacteals,  into  which  the 
chyle  is  attracted  by  general,  specific,  particular,  and  individual  forces, 
(n.  151.) 

(k)  For  the  septa  and  areolae  in  the  glands  (see  IVialpighi,  n.  173) 
clearly  act  as  so  many  filters  or  strainers,  (and  may  be  compared  to  bi- 
bulous paper,  or  to  glass  vessels  [vitra  hypocleptica]  contrived  for  sepa- 
rating between  diflerent  liquids,)  and  instantly  diffuse  the  lymph 
through  suitable  pores.  Thus  they  evidently  rectify  it,  and  allow 
nothing  to  pass  them  excepting  what  is  akin  to,  and  homogeneous  with, 
the  blood.  The  little  veins,  which  with  the  corresponding  arteries  form 
these  septa  and  areolae,  absorb  the  heterogeneous  matters. 
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by  the  veins^  they  temper^  proportion^  and  adapt  it  to  suit  the 
chyle^  and  the  chyle  to  suit  the  blood  (I) ;  and  ultimately  qualify 
it  for  being  moved  forwards,  and  driven  home  into  its  recep- 
tacles (m).  Thus  they  regulate  and  proportion  the  quantity, 
quality,  fluidity,  and  essence  of  the  supply,  to  what  the  state  of 
the  chyle,  the  blood,  the  body,  the  cerebrum,  and  the  spirits 
requires  and  demands  (n).  Tins  is  the  reason  why  such  multi- 
tudes of  fibres,  arteries,  and  veins  enter  these  glands ;  why  they 
are  divided  by  so  many  little  septa,  arese,  and  loculi ;  and  excited 
by  so  many  motive  fibres :  by  all  which  means  it  is  provided, 
that  everything  shall  pass  into  act,  agreeably  to  the  guidance 
and  nature  of  the  soul. 

183.  The  CONGLOMERATE  GLANDS  are  so  many  perfect  ante- 
types  of  chemical  works,  and  models  of  laboratories ;  preparing 
infinite  species  of  humors,  adapted  to  every  conceivable  use. 
They  stand  in  a  kind  of  continual  series  (o),  as  the  subsidiary 

(l)  It  is  the  common  opinion,  that  the  conglobate  glands  alter  and 
refine  the  lymph :  and  we  shall  shew  presently,  firom  the  observations 
of  anatomical  authors,  that  the  quantity  of  vessels  which  enter  the 
glands  is  so  great,  as  not  only  to  fill  them,  but  also  to  constitute  their 
very  stmcture. 

(m)  Just  like  the  mesenteric  glands  (n.  153),  and  the  receptaculum 
chyli  (n.  163). 

(n)  The  principal  office  of  these  glands  appears  to  be,  to  temper 
and  qualify  the  lymph  to  suit  the  chyle,  and  the  chyle  to  suit  the 
blood  ;  also  to  let  out  no  more  lymph  than  the  requisite  quantity.  No 
intrusion  is  permitted :  leave  to  enter  must  always  be  given  ;  and  it  is 
given  according  to  requirement ;  and  this,  in  many  ways,  some  of  which 
have  been  enumerated  already,  and  some  have  not.  The  economy  of 
the  body  is  ruined  and  destroyed,  if  anything  is  obtruded  unawares, 
without  the  previous  permission  of  the  brain.  Wherefore  these  glands 
retain  so  much  of  this  lymph  as  is  not  demanded,  and  absorb  it  by 
their  little  veins;  and  pour  in  by  their  little  arteries  so  much  as  is 
required.  They  increase  or  relax  their  forces  to  suit  every  alteration  of 
condition.  Thus  they  are  r^ulative  with  respect  to  quantity  and 
quality. 

(o)  I  use  the  expression,  continual  series,  because  the  use  of  one 
humor  is  a  means  to  the  use  of  another ;  and  the  former  serves  to  per- 
fect or  complete  the  latter.  For  instance,  the  salivse  in  the  mouth  are 
watery,  limpid,  and  mild ;  in  the  palate  and  oesophagus  they  are  denser. 
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and  instrumental  causes  of  effects^  consequently  of  uses ;  which 
are  universal,  superior  and  inferior,  or  general,  specific  and  par- 
ticular. The  general  respect  the  generation,  circulation,  and 
life  of  the  blood  and  the  spirits  (/>).  The  specific  respect  the 
formation  {q),  renovation,  and  preservation  of  the  whole  and  the 
parts,  and  the  prolongation,  and  even  the  everlasting  perpetua- 
tion of  life  (r).  The  particular  respect  any  incidental  uses,  re- 
stronger,  and  have  additional  aperitive  and  solvent  powers ;  in  the  in- 
testines^ they  are  still  more  potent  and  acrid,  (as  we  see  in  the  biles)  ; 
thus  they  are  in  a  continoal  series.  The  saliva  moreover  serves  as  a 
means  to  the  chyle ;  the  chyle  as  a  means  to  the  blood ;  and  the  blood 
as  a  universal  means  for  preparing  the  humors ;  so  in  all  other  cases : 
wherefore  there  is  a  kind  of  tenor,  chain,  and  circle  of  means.  The 
humors,  and  the  glands  which  produce  them,  are  correlatives  with 
respect  to  use ;  the  same  thing  b  predicable  of  both  producer  and 
product. 

(p)  Inasmuch  as  there  is  such  a  series,  tenor,  and  circle  of  me- 
diating causes,  therefore  some  superior  universal  use  is  always  ultimately 
respected.  The  salivse,  although  they  are  derived  from  the  bosom  of 
the  blood,  nevertheless  tend  to  its  restoration;  for  they  imbibe  and 
extract  from  the  food  the  essential  juices ;  and  afterwards  enfold  and 
alter  them, — ^at  length  into  chyle ;  which  they  insinuate  into  the  little 
pores,  and  return  through  the  lymphatics  into  the  veins,  that  is,  back 
into  the  blood.  So  likewise  the  pancreatic  juice  and  the  hepatic  bile. 
That  the  simpler  glands  also — the  papillary  villi  in  the  stomach,  the 
skin,  and  other  parts — ^have  a  similar  office  to  perform,  will  be  shewn 
in  the  proper  places,  when  the  requisite  experience  has  been  premised. 

(q)  As  the  fluid  in  the  uterus  and  Fallopian  tubes,  the  liquor 
amnii,  the  liquor  ovuli ;  likewise  the  nutrient  juice  prepared  by  means 
of  the  glands  of  the  stomach,  intestines,  mesentery,  liver,  &c.,  afler 
formation  is  completed. 

(r)  The  animal  juices,  particularly  the  purer,  aspire  not  only  to 
effect  the  prolongation  of  life  from  infancy  to  old  age,  but  also  to  effect 
its  perpetuity  after  the  body  dies,  and  the  existing  machine  perishes. 
This  is  the  case  with  the  semen  or  generative  fluid,  which  is  elaborated 
by  the  testicles,  refined  by  the  vesiculse  seminales,  and  sheathed  by  the 
humor  of  the  prostate — all  so  many  glands,  which  transplant  life  suc- 
cessively into  new  beings,  as  it  were  other  selves.  The  uterine  and 
other  humors  of  the  female  likewise  perform  their  part,  and  lend  their 
aid.     So  also  the  hquor  ovi  in  oviparous  creatures,  the  milk  in  mam- 
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(}iiired  by  alterations  in  the  state  of  any  viscus^  organ  or  mem- 
ber^ or  integral  or  individual  part  thereof  {s). 

184.  The  conglomerate  glands  elaborate  and  produce  the 
animal  and  vital  juices  by  innumerable  methods  ;  that  is  to  say^ 
by  extraction^  filtration^  decomposition^  commixtion^  decanta- 
tion,  secretion  and  excretion ;  sometimes  by  repeated  courses  of 
similar  processes ;  not  to  mention  other  most  occult  methods^ 
hitherto  altogether  imrecognized  in  human  art  and  science.  And 
such  an  organism  is  bestowed  on  the  glands ;  such  a  power  im- 
planted in  the  organism;  and  such  a  direction  in  the  power; 
such  a  place  is  appointed^  and  such  a  connexion  with  other  or- 
gans^ near  and  remote^  is  assigned  them ;  such  a  kind  of  blood 
is  invited ;  and  such  an  essence  thereof  elected  and  allured^  or 
refused  and  rejected,  as  the  foregoing  processes  require  {t).  The 
blood  suppUes  from  the  common  store  and  mass  exactly  what  is 
wanted  by  the  gland  (t*),  to  which  it  opens  and  discovers  its  very 


malia,  and  all  the  rest  of  the  fluids  which  continue  the  thread  of  life 
from  being  to  being,  in  succession. 

(«)  The  glands  change  their  state,  consequently  the  nature  of  their 
humors,  for  the  most  part  to  suit  the  states  of  the  body.  New  glands 
also  are  produced,  particularly  beside  old,  or  dricd-up  collections  of 
humors  ;  as  in  the  membranes,  meninges  and  sinuses  of  the  cerebrum, 
in  the  fat,  at  the  groins;  in  short,  all  over  the  body.  These  new 
glands  constitute  so  many  tubercles,  steatomata  or  atheromata,  pseudo- 
schirri,  erysipelatous  swellings,  &c. ;  which  increasing  in  size,  number 
and  power,  endeavor  to  repair  the  mischief,  by  diverting  malignant,  and 
absorbing  imprisoned  matters,  clearing  away  superfluities,  restoring  the 
tone  to  flaccid  parts,  and  thus  preventing  disease  and  destruction  from 
extending.  Such  glands,  however,  are  so  many  proofs  of  a  changed  con- 
stitution and  a  morbid  state. 

(t)  I  have  brought  together  these  particulars,  in  order  to  afford  a 
general  idea  of  the  operations  of  the  glands.  The  specific  description 
of  each  gland, — as  of  the  liver,  the  pancreas,  the  spleen,  the  kidneys, 
the  thymus  gland,  the  testicles,  the  epididymes,  the  vesiculse  seminales, 
the  prostate  glands,  the  cerebrum,  the  pituitary  gland,  &c., — will  be 
found  in  agreement  with  this  idea.  But  the  structure  of  no  one  con- 
glomerate gland  has  been  exhibited  specifically  in  the  foregoing  pages ; 
wherefore  I  cannot  venture  beyond  this  outline  at  present. 

(u)  Every  gland  throughout  the  animal  kingdom  enjoys  a  plenary 
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marrows  and  recesses  eveiy  time  it  runs  through  its  circle  of 
life  (x) ;  thus  it  spends  itself  and  its  life  in  the  service  of  the 
commonwealth^  and  dies  that  it  may  rise  again^  and  thereby 
renew  its  services,  and  provide  for  the  kingdom  in  perpetuity. 

185.  The  soul^  which  embraces  series  and  intuitions  of  ends^ 
disposes  all  these  things  by  the  simplest  fibres^  which  are  so 
many  determinations  of  her  final  ideas.  The  simple  fibre  ex- 
clusively^ is  what  forms  and  acts  in  the  kingdom  of  the  soul. 
This  fibre  rushes  into  modes  corresponding  to  the  nature  and 
decrees  of  the  soul^  infinitely  faster  than  the  muscular  fibre  into 
the  different  forms  of  action^  under  the  determination  of  the  con- 
scious will ;  readier  than  words  rush  into  speech^  according  to 
the  meaning  of  the  speaker;  swifter  than  a  bird^s  wings  into 
flighty  or  than  its  little  throat  into  song.  There  is  nothing  but 
ministers  most  humbly^  and  submits  most  willingly  to  the  soul : 
thus  in  the  glands^  every  conceivable  modification  of  fluid  is 
supplied  to  it^  according  to  its  intentions.  Hence  we  may  have 
some  idea  of  the  nature  of  the  soul^  and  of  the  entire  obedience 
of  the  body  (y). 

communion  of  its  goods  and  fluids,  as  well  as  of  its  blood.  Not  the 
minutest  drop  floats  in  any  artery,  wherever  situated,  be  it  even  in  the 
heel  or  in  the  sole  of  the  foot,  that  is  not  communicated,  if  required,  to 
any  other  artery,  whether  in  the  crown  of  the  head,  or  in  any  of  the 
viscera,  or  in  any  of  the  glands.  That  there  is  such  a  communion  of 
blood  in  the  brain,  and  in  the  chest,  throughout,  and  that  there  is  a 
similar  communion  of  chyle  in  the  mesentery,  is  perfectly  evident  from 
the  everlasting  anastomoses  between  the  diflerent  vessels.  And  we  shall 
shew  further,  in  the  Part  on  the  Blood,  that  that  fluid  is  various  in 
every  artery  and  vein,  in  every  minute  branch,  and  in  every  twig. 
It  is  by  virtue  of  this  communion  that  the  glands  supply  their  wants 
and  necessities  from  every  part. 

(x)  That  the  blood  is  perpetually  undergoing  dissolution  and  new 
birth,  consequently  opening  and  discovering  itself  to  the  glands,  see 
above,  n.  180.  And  that  there  is  no  possible  humor  to  which  the  blood 
cannot  give  genesis,  origin  and  existence,  see  n.  179. 

(y)  We  shall  treat  of  the  government  of  the  soul  in  the  body,  and 
of  the  obedience  of  the  body,  in  the  Part  on  the  Medullary  Fibre  of  the 
Cerebrum  and  the  Nervous  Fibre  of  the  Body :  and  of  the  government 
of  the  will,  that  is,   of  the  human  rational  mind,  in  the  Part  on  the 
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186.  The  fibres  which  compose  the  conglomerate  glands  are 
fourfold  in  origin ;  consequently  also  in  nature^  use^  and  deter- 
mination. The  first,  which  is  the  principle^  the  form^  and  the 
power^  of  all  the  others^  is  the  fibre  of  the  brain^  produced  from 
the  cortical  or  cineritious  substances^  as  matrices :  this^  in  the 
brain^  is  called  the  medullary  fibre ;  in  the  body^  the  nervous 
fibre.  The  second,  is  the  fibre  of  the  body  or  inferior  system — 
the  corporeal  fibre — ^governed  and  fashioned  by  the  former,  or 
cerebral  fibre :  it  constitutes  the  blood-vessel,  or  the  artery  and 
vein  (<?).  The  third  is  the  union  of  the  cerebral  and  corporeal 
fibres — ^the  offspring  of  nerve  and  vessel — and  is  called  the  mus- 
cular or  motive  fibre.  The  fourth  is  the  fibre  of  the  conglome- 
rate gland,  generated  by  the  apposition  and  unition  of  the 
granules  and  acini  thereof  [a).  This  latter,  on  account  of  its 
tenuity,  form,  color,  and  general  appearance,  sometimes  resem- 

Cerebrum,  the  Motive  Fibre,  and  the  Rational  Mind.  In  those  trea- 
tises, I  hope  shortly  to  be  enabled  to  explain  the  miracles  which  occur 
in  forms,  powers  of  addon,  and- actual  operations,  particularly  in  such 
operations  as  are  of  a  chemical  nature. 

{z)  That  the  nervous  fibres  generate  the  vessels,  constructing  the 
latter  by  their  circumvolution,  and  that  thus  they  compose  a  kind  of 
new  fibre,  which  carries  blood  in  the  same  manner  as  the  fibre  of  the 
cerebrum  carries  spirit,  will  be  shewn  in  the  due  course  of  our  analyses. 
This  fibre,  by  means  of  the  third  dass  of  fibres — the  motive  fibres — 
realizes  the  powers  of  the  primary  fibre,  and  brings  them  forth  into  the 
world  of  visible  effects. 

(a)  Our  authors  speak,  from  much  experience,  of  the  immense 
number  of  nervous  and  muscular  fibrilke  which  enter  the  glands.  All 
the  conglomerate  glands  **  are  nothing  more,"  says  Nuck,  "  than  a  tex- 
ture of  very  minute  vessels,  composed  of  the  smallest  arteries"  (n.  172). 
The  manner  in  which  the  vessels  and  fibres  enter,  construct,  and  con- 
nect or  glomerate  the  glands,  is  described  by  Malpighi,  n.  173. 
"These  glands,"  says  Boerhaave,  "are  fiumished  with  arteries,  the 
branches  of  which  are  supported  by  and  distributed  in  the  membranes, 
and  accurately  conveyed  to  every  minute  particle  of  the  gland,  &c. 
They  have  more  and  larger  nerves  than  any  other  part  of  the  body  of 
the  same  magnitude"  (n.  174).  Ruysch  discovered,  by  means  of  his 
wax  injection,  that  this  dass  of  glands  is  entirely  vascular :  and  many 
other  anatomists  have  come  to  the  same  conclusion  by  using  mercurial 

r2 
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bles  either  the  fibre  of  the  brain^  or  the  vascular  capillary  of 
the  body  (6).  Besides  which^  there  are  fibres  produced  and  com- 
pounded from^  and  growing  out  of  these^  united  and  altered  in 
various  ways  (c).     So  numerous  then  are  the  fibres  which  build 

injections.  For,  as  we  before  said,  the  fibres  flow  into  the  vessels,  and 
reciprocally  do  and  suffer  whatever  is  necessary,  by  means  of  the 
vessels  (r). 

(b)  As  in  the  stomach,  the  intestines,  the  skin,  and  all  over  the 
body.  For  the  first  threads  and  initiaments  of  the  tubuli  arising  from 
the  minutest  glandular  granules,  resemble  the  fibres,  or  the  vessels  of 
the  purer  or  colorless  blood,  or  exsangueous  villi  composed  of  such 
vessels.  The  microscope  detects  no  difference  between  the  two.  Leeu- 
wenhoek  mentions  these  glands  in  their  principles,  and  the  threads  pro- 
ceeding from  them. 

(c)  As  the  first  and  simple  threads  emerge  more  and  more  into  the 
visible  world,  or  increase  by  apposition  and  composition,  they  are  no 
longer  regarded  as  fibres,  because  they  begin  to  assume  a  new  garb  and 
appearance,  but  they  are  named  according  to  their  differences  in  point 
of  size,  figure,  and  use.  The  simple  fibres  of  the  cerebrum,  when  fas- 
ciculated, or  formed  into  cords,  are  called  nervuli,  and  the  compounds 
of  these,  nerves.  The  vascular  capillaries  are  at  length  termed  arteries 
and  veins,  and  further  distinguished  by  particular  names.  The  motive 
fibres,  when  disposed  into  a  form  suitable  for  action,  are  termed  mus- 
cles ;  wherefore  a  muscle  is  a  compound  motive  fibre.  The  glandular 
fibres,  when  a  number  of  them  are  put  together  to  form  fibres  of  larger 
dimension,  afterwards  conglomerate  a  vessel, — either  a  tube,  duct, 
canal,  or  emissary ;  and  ultimately  an  iniundibulum  or  bladder.  The 
cavities  of  the  glands  derive  their  names  from  the  same  circumstances  ; 
in  the  first  instance  they  are  termed  foUicles,  loculi,  vesicles,  excipula, 
or  cells ;  next,  rcceptacula,  cistemee,  antra,  ventres,  &c.  There  are 
also  certain  fibres  identical  with  others  in  origin,  but  the  nature  of 
which  is  changed  ;  for  instance,  tendinous  fibres,  which  are  motive  fibres 
deprived  of  their  living  force,  and  become  passive ;  and  which  succes- 
sively form  cartilaginous  and  osseous  fibres,  lliere  is  also  a  kind  of  tendi- 
nous, sinewy,  and  dried-up  filaments,  which  were  formerly  blood-vessels, 
as  the  umbilical  ligaments,  the  ductus  arteriosus,  and  an  infinity  of 
others,  in  the  skin,  the  membranes,  and  the  meninges  of  the  brain ; 
but  these  are  degenerate  fibres  and  spurious  vessels,  of  a  passive  cha- 
racter, yet  springing  from  the  same  stock  as  the  true  vessels  themselves. 
We  shall  recur  to  these  subjects  continually  in  the  progress  of  our 
analyses. 
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and  compose  the  glands.  The  cerebral  fibre  gives  them  essence^ 
power,  and  life :  the  corporeal  fibre,  or  the  vessel,  strengthens 
them,  and  superadds  and  provides  the  fluids :  the  motive  fibre 
supplies  the  ultimate  forces,  and  excites  a  motion  corresponding 
to  the  animus  of  the  cerebral  fibre.  The  glandular  fibre,  arising 
and  existing  from  these  three  principles,  thus  subordinated  and 
coordinated,  takes  up,  emulges,  discharges,  and  determines  the 
fluids,  which  consist  of  different  species  of  humors  essential  to 
life.  These  glandular  glomes  are  named  from  their  office,  as 
their  primary  feature ;  inasmuch  as  they  are  glands  in  a  more 
especial  and  eminent  sense  than  the  conglobates  ((/). 

187.  The  conglomerate  glands  sunder,  slay,  and  destroy  the 
blood :  the  conglobate  glands  gather  its  members  together  again, 
and  revive  and  reinstate  it  (e).     Thus  the  conglomerate  glands 


(d)  It  has  been  disputed  whether  any  vascular  structure,  or  any 
viscus  or  part  thereof  of  a  vesicular  composition,  could  properly  be 
termed  glandular ;  but  the  dispute  b  verbal  only,  and  has  no  connexion 
with  true  science.  If  those  structures  (whether  composed  of  fibres  or 
vessels,  it  matters  not),  which  by  peculiar  and  eminently  chemical  or- 
gans elaborate  and  produce  all  the  amazing  varieties  of  animal  juices, 
by  means  of  extraction,  filtration,  decantation,  oommixtion,  secretion, 
and  excretion,  be  glands,  (according  to  the  description  given  above  of  the 
offices  of  the  glands,  n.  184,)  then  of  course  the  conglomerates  are 
glands  in  a  high  sense  and  an  especial  degree.  But  if  they  are  not  to 
be  named  from  their  office,  but  from  their  form  and  appearance,  then 
some  other  name  with  a  different  sound  must  be  given  them  ;  only  let 
it  signify  the  same  as  the  word  gland.  But  in  grave  matters,  critical 
trifling  should  be  avoided. 

(e)  Respecting  the  conglobate  glands,  see  n.  182;  respecting  the 
conglomerate  glands,  n.  183.  seq.  The  blood  is  the  single  source 
whence  the  latter  derive  the  principles  and  elements  of  the  humors 
which  they  discharge  into  the  viscera  and  cavities  of  the  body.  From 
this  source,  the  parotid  and  maxillary  glands,  the  tonsils,  the  thyroid 
gland,  the  dorsal  and  oesophageal  glands,  &c.,  derive  their  different 
kinds  of  saliva  and  mucus ;  the  pancreas,  the  pancreatic  juice ;  the 
liver,  the  different  kinds  of  bile ;  the  testicles  and  epididymes,  (through 
the  vas  deferens,  to  the  vesiculse  seminales,)  the  semen ;  the  uterus,  by 
means  of  the  placenta,  the  liquid  which  surrounds  the  foetus.  Thus 
these  glands  transform  the  blood  into  a  fluid  of  a  different  kind ;  conse- 
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place  the  blood,  like  a  phoenix,  upon  the  pyre,  and  bom  and 
bury  it :  but  the  conglobate  glands  collect  and  irrigate  its  ashes, 
and  resuscitate  the  phcenix«  The  conglomerate  glands  live  on 
the  borrowed  and  precarious  means  lent  them  by  the  conglobate, 
and  which  the  conglobate  glands  require  again  after  use :  thus 
the  two  are  confederate,  and  yet  antagonist :  the  con^omerate 
would  be  useless  and  void  of  oflSce  without  the  conglobate^  and 
the  conglobate  without  the  conglomerate  (/). 

188.  No  two  glands  are  exactly  and  absolutely  similar;  there 
is  always  more  or  less  of  difference  between  them,  and  indeed 
between  their  very  acini  and  miliary  elements ;  but  finom  the 
equation  of  disparates  which  yet  are  proportionals,  a  suitable 
compound  results  in  harmony  with  the  intentions  of  nature. 
Each  gland,  however,  has  its  generic  or  universal  similarities  {g) ; 
but  in  order  to  discover  these,  the  glands  must  be  examined 
severally  and  specifically  (A). 

189.  Now  in  order  to  shew  the  general  affinity  and  analogy 
which  pervades  the  whole  fiEunily  of  glands,  and  thus  to  further 

quently,  they  may  be  said  to  slay  it,  and  to  carry  it  to  the  viscera  as  to 
the  tomb.  But  the  conglobate  glands,  on  the  other  hand,  from  these 
very  humors,  after  they  have  served  their  purpose,  recover  a  lymph 
which  is  the  purest  lymph  in  the  body,  the  nobler  extract  of  the  blood 
and  the  serum,  the  vehicle,  bed,  and  throne  of  the  spirits,  with  which 
it  is  richly  endowed  and  vivified;  the  true  purer  blood  (n.  167)  ;  and  by 
this  lymph  they  recruit  the  blood,  and  perpetuate  its  circulation  and  life. 

{/)  From  these  particulars  we  may  now  see  what  is  meant  by  the 
blood's  circle  of  life  (mentioned  above,  n.  180),  and  by  what  means  it 
is  kept  up ;  namely,  that  the  conglomerate  glands  destroy  the  blood, 
and  the  conglobate  glands  restore  it.  Their  mutual  correspondence  is 
requisite  to  perpetuate  the  circle. 

(ff)  Although  there  are  what  are  called  generic  differences  between 
the  universal  o^ces  of  the  glands ;  as  there  are  specific  differences  be- 
tween their  specific  offices ;  yet  similarity  is  not  sameness  or  equality ; 
it  only  involves  harmony  of  relations.  But  we  do  not  dwell  on  generic 
differences,  because  they  are  hardly  discernible  between  parts  that  are 
harmonically  correspondent. 

(h)  As  the  liver,  the  pancreas,  the  spleen,  the  sucoenturiate  kid- 
neys, &c. ;  and  those  glands  also  which  are  not  viscera,  as  the  parotids, 
the  maxillaries,  and  the  others  enumerated  above,  n.  176. 
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our  analysis^  it  is  important  to  institute  a  comparison  between 
the  glands  of  the  body^  and  the  cerebrum^  which  not  only  is  a 
gland^  but  the  prince  of  glands  {%),  and  the  pattern  and  head  of 
the  family ;  for  it  derives  its  principles^  educes  its  fibres^  and 
conceives  and  produces  its  spirit^  from  itself;  and  not  Uke  the 
glands  of  the  body^  from  preexistent  organs  {k). 

190.  The  CEREBRUM  is  proximately  covered  and  surrounded 
by  two  membranes — ^the  arachnoid^  a  thin  membrane^  and  the 
pia  mater^  which  is  somewhat  thicker :  the  glands  of  the  body 
Ukewise  are  covered  by  a  thin  common  membrane^  and  by  a 
thicker  one  underneath  it  (/).  The  cerebrum  has  its  peculiar 
artery — the  internal  carotid — ^which  enters  it  by  two  trunks :  the 
glands  of  the  body  likewise  have  for  the  most  part  two  arterial 

(t)  All  the  ancients,  with  Hippocrates,  regarded  the  cerebrum  as  a 
great  gland.  The  modems,  with  Malpighi,  have  done  the  same,  and 
in  fact  class  it  among  the  conglomerate  glands,  regarding  the  cortical 
substances  as  so  many  conglomerant  glands.  ''  The  glandular  nature  of 
the  cerebrum,"  says  Malpighi,  "made  up,  as  it  is,  of  membranous 
follicles,  is  forcibly  shewn  by  the  remarkable  case  which  Wepfer  re- 
lates," &c.  (n.  173.)  That  the  cerebrum  takes  the  lead  of  all  the 
glands  of  the  body,  is  conspicuous  from  its  exquisite  organism,  from 
the  universal  lymphs  of  the  body  elaborated  therein,  and  from  its 
elevated  office. 

{k)  In  the  subsequent  analyses,  a  further  comparison  will  be  in- 
stituted between  the  diflTerent  gknds  of  the  body ;  in  this  pkce,  however, 
between  them  and  the  cerebrum,  in  order  that  we  may  explore  generals, 
in  regard  to  which  the  cerebrum  is  peculiarly  illustrative. 

(/)  The  most  general  membrane  of  the  cerebrum  is  the  dura  mater; 
which,  however,  is  not  proper  to  the  cerebrum,  but  common  to  it  and 
the  cerebellum,  and  even  to  it  and  the  medulla  oblongata  and  spinalis ; 
as  the  pleura  is  common  to  the  viscera  of  the  thorax,  and  the  perito- 
naeum, to  the  viscera  of  the  abdomen.  Moreover,  the  dura  mater  is 
held  off  from  the  cerebrum,  and  adheres  throughout  to  the  bones  of 
the  cranium,  forming  their  internal  periosteum  ;  consequently,  it  ought 
not  to  enter  the  comparison  in  the  same  way  as  the  proper  coats  of 
the  glands.  The  arachnoid  is  the  thinnest  of  all  the  membranes  of  the 
cerebrum,  and  invests  the  pia  mater,  which  is  thicker.  These  two 
membranes  at  first  iq)pear  to  be  separate  around  the  cerebellum  and 
medulla  spinalis,  and  to  be  united  more  or  less  closely  in  different 
places.     "The  glands,"    says  Nuck,  "have  two  membranes,    an  ex- 
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branches  and  two  venous  ones  (m).  The  artery  op  the  cere- 
brum^ dividing  into  twigs^  winds  and  branches  between  the  two 
membranes,  and  penetrating  their  folds,  is  dispersed  about,  and 
ramifies  through  the  recesses  of  the  viscus  :  the  arterial  branches 
of  the  glandsy  and  their  twigs  likewise,  are  entirely  expended  in 
forming  the  body  of  the  glands  (n).  Indeed  the  artery  of 
the  cerebrum,  dividing  at  last  into  the  minutest  threads,  enters 

tenor  and  an  interior.  The  exterior  is  the  thinner  membrane,  and 
encloses  the  whole  gland,  and  adheres  in  general  firmly  to  the  mem- 
brane underneath  it ;  in  some  cases  its  connexion  is  looser"  (n.  172). 
**The  simple  glands,"  says  Boerhaave,  "are  composed  of  a  thin 
external  membrane,  and  of  an  internal  one,  which  closely  adheres  to 
it"  (n.  174). 

(m)  The  internal  carotid  is  the  only  artery  which  ascends  to  and 
enters  the  cerebrum :  the  vertebral  artery  goes  to  the  cerebellum  and 
medulla  oblongata,  and  communicates  with  the  carotid.  "  The  glands," 
says  Nuck,  ''have  four  vessels,  two  adducent  or  afferent,  and  two 
abducent  or  efferent"  (n.  172).  But  this  is  a  point  too  well  known  to 
require  further  proof. 

(n)  The  carotid  artery  ramifies  so  luxuriantly  round  the  membranes 
of  the  cerebrum,  between  the  arachnoid  and  the  pia  mater,  that  tliis 
surface  of  the  cerebrum  may  be  said  to  be  purely  vascular.  The  rami- 
fications penetrate  the  dupUcaturcs  and  processes  of  the  meninx,  and 
insinuate  themselves  into  the  windings,  convolutions  and  masses  of  the 
cerebrum,  mingling  with  the  genuine  fibres  in  such  a  manner,  that  the 
body  of  the  cerebrum  is  nothing  but  a  mixed  compages  of  arterial  twigs 
and  fibres.  That  something  similar  is  the  case  in  the  glands  of  the 
body,  is  shewn  by  Boerhaave.  "The  internal  membrane  [of  the 
gland],"  says  he,  "  is  thick  and  more  dense,  being  formed  of  fibres 
passing  in  all  directions,  and  of  an  interlacement  of  vessels.  These 
glands  are  furnished  with  arteries,  the  branches  of  which  are  supported 
by  and  distributed  in  the  membranes,  and  so  acciuately  conveyed  to 
every  minute  particle  of  the  gland,  that  if  wax  or  quicksilver  be  in- 
jected, we  might  be  led  to  the  false  conclusion,  that  the  whole  fabric  is 
arterial"  (n.  174).  Malpighi  teaches  that  the  networks  and  areolae  in 
the  glands  are  entirely  formed  of  branches  of  vessels  (n.  1 73) ;  and 
Nuck,  that  "  the  interior  membrane  is  perforated  throughout  by  both 
afferent  and  efferent  vessels ;  yet  that  its  pores  are  so  minute,  that  air 
does  not  ordinarily  escape  through  them,  notwithstanding  it  is  forcibly 
driven  through  the  vessels"  (n.  172). 
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the  very  cortical  glands  or  spherules,  grows  to  them,  weaves 
their  substances,  and  seems  to  vanish  or  terminate  there  in  ex- 
treme tenuity.  The  arteries  of  all  the  glands  of  the  body  like- 
wise, are  entirely  expended,  and  in  a  manner  consimied,  in 
their  minute  conglomerate  or  miliary  seeds  or  corpuscules  (o). 
The  CORTICAL  GLANDS  OF  THE  CEREBRUM  put  forth  fibrcs,  which 
when  collected  into  fasciculi,  make  up  the  medullary  substance, 
or  corpus  callosum  cerebri ;  and  a  part  entwined  with  the  fibres 
of  the  medulla  oblongata,  is  finally  continued  to  form  the 
nerves :  the  conglomerate  glands  likewise,  from  their  several  cor- 
puscules  or  primitive  granules,  put  forth  a  kind  of  fibrous  or 
medullary  productions,  which  compose  the  body  of  the  gland ; 
and  these  they  ultimately  fold  into  a  vessel  or  emissary  duct, 
which  they  determine  to  its  proper  field  of  use(/>).  The  cor- 
tical GLANDS  OF  THE  CEREBRUM  elaborate  the  universal  es- 
sences, that  is  to  say,  the  vital  spirits  peculiar  to  different 
animals,  and  send  them  forth  in  all  directions  into  the  kingdom, 

(o)  Ruysch  discovered  by  means  of  his  wax  injections,  and  by  fre- 
quently immersing  the  capillaries  in  water,  that  the  cortical  glands  of 
the  cerebrum  are  only  organic  expansions  and  forms  composed  of  ves- 
sels. Of  this  indeed  there  is  ocular  evidence  ;  for  these  glands  hang 
from  the  arterial  twigs,  like  bunches  of  grapes  from  the  branches  of  the 
vine :  shewing  that  the  arterial  branches  are  in  a  manner  grafted  upon 
the  cortical  glands.  Nuck  asserts  the  same  of  the  glands  of  the  body : 
'*The  conglomerate  glands,"  says  he,  "are  nothing  more  than  a 
texture  of  very  minute  vessels,  composed  of  the  smallest  arteries" 
(n.  172);  as  he  also  shews  experimentally  by  means  of  injections, 
which  cause  "all  the  glands  to  rise  up."  (ibid.)  Ruysch  observed 
the  same  thing  in  several  other  glands,  as  those  of  the  stomach, 
intestines,  &c. ;  wherefore  he  regards  these  corpuscules  also  as  purely 
vascular. 

(p)  It  is  evident  from  the  delineations  of  the  cortical  spherules  of 
the  cerebrum,  that  a  particular  fibre  proceeds  from  each,  and  that  this 
fibre  immediately  unites  with  its  fellows  to  form  a  fasciculus  ;  and  that 
the  fasciculi,  and  the  extremities  of  the  arteries  together,  make  up  the 
corpus  callosum.  That  the  remaining  part  of  the  fibres  of  the  cere- 
brum sinks  through  the  corpora  striata  into  the  medulla  oblongata,  will 
be  shewn  in  our  Treatise  on  the  Cerebrum.  "  The  fibrous  tissue  of  the 
glands,"    says  Nuck,    "consists  of  a  number  of  fibrillar  of  different 
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for  the  maintenance  and  support  of  the  parts  and  the  whole :  so 
the  glands  of  the  body  elaborate  their  essences^  humors  which 
are  less  universal^  indeed^  but  nevertheless  essential  to  life  (q). 
The  CEREBRUM  intcmally  has  two  large  cavities  or  ventricles^ 
and  a  general  intermediate  one  full  of  clefts  or  chinks :  the 
glands  of  the  body  have  similar  cavities — ^their  follicles^  loculi^ 
cells^  vesicles^  cysts^  cistemae^  &c.^  more  or  less  numerous.  The 
CAVITIES  or  ventricles  or  the  cerebrum  communicate  with 
each  other  by  little  foramina :  so  do  the  locuU  or  foUicles  of  the 
glands  of  the  body  (r).    The  cerebrum  distributes  the  branches 

species,  all  united  together"  (n.  172).  In  the  kidneys,  and  in  many 
other  tuberous  and  granulated  bodies,  each  glandular  granule  is  evidently 
the  beginning  or  little  head  of  its  fibre  ;  just  as  the  cortical  substance 
is  the  beginning  and  head  of  the  medullary  fibres  of  the  cerebrum. 
By  the  arrangement  of  such  fibres,  one  or  more  canals  are  formed ;  this 
is  evident  in  all  parts  of  the  body, — ^in  the  mammae,  the  pancreas,  the 
kidneys,  &c.  These  fibres  belong  to  the  fourth  class  specified  above  ; 
see  n.  186. 

(g)  That  the  cortical  glands  generate  and  produce  what  is  called  the 
animal  spirit,  is  a  point  upon  which  the  highest  authorities  are  agreed : 
also,  that  this  spirit  is  sent  away  into  the  provinces  of  the  body  by  the 
fibres,  as  being  the  purest  channels.  This  spirit  is  the  most  universal 
essence  of  corporeal  life.  So  the  humors  are  elaborated  by  the  conglo- 
merate glands,  and  are  also  essences,  only  not  so  universal ;  notwith- 
standing which  they  perform  a  kind  of  analogous  function  :  and  hence 
the  glands  are  excited  to  action  by  the  very  fibres  of  the  cerebral  glands; 
their  own  fibres  being  unable  to  effect  this,  which  is  the  office  of  the 
cerebrum  alone.  Nor  are  the  glands  of  the  body  excited  to  their  reci- 
procations of  expansion  and  contraction,  by  any  motive  principles  of 
their  own,  as  the  cerebrum  is  ;  but  by  moving  fibres ;  in  short,  by  the 
fibres  of  the  cerebrum  united  to  the  fibres  of  the  body ;  that  is,  by 
vessels;  consequently,  by  moving  fibres,  exactly  according  to  their 
analogical  relation  with  respect  to  power  and  office. 

(r)  The  communicating  foramina  in  the  cerebrum,  are  the  anus  and 
vulva,  in  addition  to  which  there  is  a  passage  or  emissary  for  the 
lymph,  by  which  the  lateral  ventricles  communicate  with  each  other, 
and  with  the  third  ventricle.  Something  similar  occurs  in  the  liver,  the 
pancreas,  the  kidneys,  and  in  other  parts ;  as  may  be  seen  and  known, 
not  by  injections  only,  but  also  by  effects  themselves,  and  the  chain 
and  tenor  of  causes. 
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of  its  artery  through  the  ventricles  in  the  form  of  a  web^  (the 
choroid  plexus:)  so  also  do  the  glands  of  the  body{8).  The 
CEREBRUM  fix)m  its  ventrides  puts  forth  a  hollow  tubulus^  the 
infundibulum :  the  glands  of  the  body  likewise  put  forth  their 
canals^  emissaries^  and  vessels ;  the  kidneys  put  forth  the  ureters ; 
the  testicles^  the  vasa  deferentia;  and  the  mammse^  the  tubuli 
lactiferi.  The  cerebrum  inserts  the  tip  of  the  infundibulum 
into  a  certain  gland^  called  the  pituitary  gland — one  of  the  con- 
globate kind ;  into  which  it  pours  the  lymph^  there  to  unde]i^ 
further  separation  and  defecation.  Just  so  do  the  conglomerate 
glands  of  the  body,  only  not  immediately  into  a  conglobate 
gland^  but  after  a  circuit ;  for  the  juice  elaborated^  after  serving 
its  purpose  in  the  viscera^  is  at  length  presented  to  the  lympha- 
tics^ and  at  last  to  some  conglobate  gland  (/).  The  pituitary 
GLAND— the  conglobate  gland  of  the  cerebrum — sends  out  and 
expels  these  essences  and  spirits  by  distinct  channels^  and  in- 
deed^ into  the  ultimate  receptacles  of  the  venous  sinuses^  and 
into  the  jugular  veins.  The  conglobate  glands  likewise  send  their 
lymph  into  the  veins^  and  particularly  into  the  subclavian  vein. 
In  this  place,  that  is,  at  the  junction  between  the  jugular  and 

(s)  The  choroid  plexus  passes  over  the  thalami  nerrorom  opticonim, 
from  one  end  of  the  great  lateral  ventricles  to  the  other ;  and  is  con- 
tinued to  the  pineal  gland  and  the  orbicular  protuberances,  or  into  the 
isthmus  cerebri.  Similar  reticular  plexuses  are  seen  in  the  glands  of 
the  body,  passing  through  their  follicles  and  cavities ;  as  constantly 
described  by  Malpighi  from  his  own  observations.  ''  After  the  vessels 
enter/'  says  he,  "  their  larger  branches  form  a  network,  and  their  last 
twigs  appear  to  terminate  on  the  loculi  and  parietes  of  the  areolae" 
(n.  1 73)  :  which  he  again  remarks  in  speaking  of  the  succenturiate  kid- 
neys,  (ibid,) 

(t)  It  is  extremely  worthy  of  notice,  as  a  principal  point  in  the 
comparison,  that  the  cerebrum  pours  the  spirit  of  its  fibres,  in  union 
with  the  arterial  juice  of  the  glandular  choroid  plexus,  through  a  par- 
ticular efferent  vessel,  the  infundibulum,  into  a  certain  conglobate 
gland.  For  the  pituitary  gland  exactly  resembles  the  conglobates,  in 
both  form,  texture,  membranes,  influx  of  fibres  and  arteries,  office 
and  modus  operandi ;  as  will  be  clearly  proved  in  our  treatise  on  that 
gland.  Therefore,  the  infundibulum  represents  a  kind  of  preeminent 
and  complicated  lymphatic. 
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subclavian  veins^  the  lymph  op  the  cerebrum^  full  of  spirit^ 
and  the  corresponding  lymph  of  the  conglobate  glands  of  the  body, 
meet^  mingle^  and  salute ;  and  openly  proclaim  their  glandular 
origin^  and  their  common  appointment  and  determination  to  the 
performance  of  accordant  uses  (u). 

{u)  This  last  or  crowning  fact,  that  the  internal  jugular  vein  is 
fitted  to  the  left  subclavian,  just  where  the  thoracic  duct  is  inserted, 
(which  latter  is  sometimes  planted  on  the  end  of  the  jugular  vein  itself,) 
demonstrates  that  a  similar  spirituated  lymph  comes  down  from  the 
cerebrum,  to  what  comes  up  from  the  conglobate  glands,  by  means  of 
the  thoracic  duct ;  and  that  thus  the  new  spirit  meets  the  old,  for  the 
maintenance  and  restoration  of  the  blood,  and  of  the  life  of  the  body. 
Q.  e,  d. 


CHAPTER  IX. 


THE    LIVER   AND   THE    GALL-BLADDER. 

191.  Heister.  "  The  liver  is  a  very  large  viscus,  of  a  red  color, 
situated  in  the  right  hypochoudrium,  and  designed  for  the  secretion  of 
hile.  The  points  we  are  to  notice  in  it  are,  its  size,  which  is  very  great, 
in  order  that  the  hile  may  be  secreted  in  abundance,  for  the  purposes 
of  digestion :  its  figure,  which  is  irregular ;  the  upper  surface  convex 
and  even,  the  lower,  hollowed  and  uneven,  and  containing  the  gall- 
bladder and  certain  glands.  A  remarkable  prominence  is  seen  in  the 
liver,  where  the  vena  portse  enters  it ;  this  is  called  the  porta ;  and 
there  is  also  another,  named  lobulus  Spigelii  by  some  anatomists.  A 
great  fissure  divides  the  hver  into  a  right  and  thicker,  and  into  a  left 
portion ;  but  not  into  such  lobes  as  we  find  in  the  Hver  of  the  dog. 
The  hver  is  connected,  1 .  By  the  right  and  left  suspensory  ligaments, 
with  the  diaphragm ;  by  the  round  hgament,  with  the  navel ;  this  latter 
ligament  in  the  foetus,  was  the  umbihcal  vein.  2.  By  its  proper  mem- 
brane with  the  diaphragm  posteriorly.  3.  And  it  also  has  connexions 
by  the  vessels,  particularly  the  vena  cava  and  vena  portse.  The  mem- 
brane which  surrounds  the  hver  is  thin,  and  continuous  with  the 
peritonseum.  The  capsule  of  Glisson  is  a  membrane  continuous  with 
the  peritonaeum,  enclosing  the  branches  of  the  vena  portse,  the  arteries, 
and  the  biliary  ducts,  as  they  approach  to,  and  after  they  enter  the 
hver.  The  arteries  for  the  nutrition  of  the  hver,  are,  1.  from  the 
coeliac ;  2.  from  the  cystic  arteries ;  3.  firom  the  diaphragmatic ;  4.  and 
sometimes  from  the  superior  mesenteric  artery.  The  veins  are,  1 .  from 
the  vena  portse,  entering  the  concave  surface  of  the  hver :  this  vena 
portse  performs  the  office  both  of  vein  and  artery,  bringing  in  the 
blood  for  the  secretion  of  bile  ;  but  of  this  we  shall  speak  in  another 
place :  2.  from  the  vena  cava :  and  3.  from  the  diaphragmatic  vein ; 
for  the  return  of  the  superabundant  blood  to  the  heart.     The  nerves  of 
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the  lirer  arise  from  the  hepttie  pkxas  c€  the  intereosUl  nerre.  Tie 
bflkry  Tesfels,  wiiidi  often  lunre  ^ands  near  them,  are  the  ductus 
cfaohdocfaos  oornmonis,  whidi  opens  oUiqoelj  into  the  daodenom.  The 
dnctos  cysticos,  whidi  goes  from  the  gaU-Uadder  to  the  ductus  dboh- 
dochosy  and  onites  with  the  hepatic  dnct  at  an  acote  ang^ :  in  man  the 
cjstic  dnct  is  tortnonSy  and  often  famished  with  Tahres  ci  rarioos 
kinds.  (Comp.  JmU,,  n.  217.)  In  the  EphewurideM,  cent.  t.  and  tL, 
I  described  two  human  gaU-bUulderSy  in  the  cystic  duct  of  which  there 
were  certain  beantiful  spiral  tsItcs.  In  another  subject,  I  also  saw  a 
number  id  transrerse  and  oblique  Talres  or  membranes,  which  dirided 
the  dnct  as  it  were  into  cells :  these,  however,  did  not  entirely  close 
the  duct  in  any  part,  but  were  disposed  much  like  the  tsItuIib  con- 
niTentes  in  the  jejunum  or  colon.  Glisson  and  Bianchi  deny  the 
existence  of  these  TaWes,  but  Bauhin,  Bidloo,  and  Yestus  assert  it. 
And  Schelhammer  has  remarked,  that  the  cystic  duct  will  not  admit 
a  style,  either  from  the  direction  of  the  duodenum  or  of  the  gaU- 
bladder ;  but  that  air  may  be  very  readily  blown  through  it.  Plancus 
has  seen  these  yalTcs,  and  describes  them  as  perfectly  resembling  the 
turns  of  a  snail-shell.  (Cow^,  Jnat.^  not.  18.)  The  hepatic  duct  runs 
from  the  lirer  to  the  ductus  cholidodius ;  its  branches  are  distributed 
throughout  the  lirer,  and  are  called  pori  bilarii.  The  hepatico-cysticus, 
and  the  radices  felleae  are  observed  in  cattle.  (Comp.  Anat.,  n.  217.)  It 
has  been  much  disputed,  whether  there  are,  or  are  not,  ducts  which 
convey  the  bile  immediately  from  the  liver  into  the  gall-bladder.  Bohn 
relates  some  very  remarkable  experiments,  by  which  he  proves  that 
there  are  such  ducts  in  the  ox ;  and  adds,  that  nearly  all  the  most 
celebrated  anatomists  have  allowed  their  existence  in  various  animals ; 
though  not  in  man.  Cheselden  thought  he  saw  these  ducts,  and 
described  them  as  most  minute  ;  but  he  afterwards  altered  his  opinion. 
Bianchi  contends  for  them,  and  divides  them  into  hepatioo-cystic  and 
cystico-hepatic.  Morgagni  denies  them  altogether.  For  my  own  part, 
I  happened  to  find  a  duct,  near  the  back  of  the  neck  of  the  gall-bladder, 
and  on  making  a  small  aperture  into  it,  and  inflating  it,  I  found  it  dis- 
tributed in  an  arborescent  manner  over  the  gall-bladder,  and  that  its 
trunk  was  one  of  the  cystic  blood-vessels ;  and  therefore  I  conclude, 
that  if  these  ducts  really  exist  in  the  human  subject,  they  are  not  uni- 
versal, but  very  rare  indeed.  (Camp.  Anat.,  not.  18**.)  The  lym- 
phatics of  the  liver  are  shewn,  either  by  putting  a  ligature  on  the  vena 
portee  in  living  animals ;  or  by  the  inflation  of  the  artery,  or  of  the 
hepatic  duct.  The  substance  of  the  liver  was  supposed  by  the  ancients 
to  be  formed  merely  of  blood,  coagulated  about  the  blood-vessels. 
Malpighi  and  many  of  the  later  writers  have  considered  it  to  be  glan- 
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dular :  and  Ruysch  makes  it  vascular»  formed  of  a  congeries  of  Tery 
muiute  vessels.  (Comp,  Anat,,  n.  217.)  Those  who  have  regarded  the 
substance  of  the  Uver  as  glanduhur,  have  done  so  principally  on  the 
ground,  that  in  diseased  subjects,  particularly  in  such  as  hare  died  in 
dropsy  and  atrophy,  a  multitude  of  spheroidal  bodies  have  been  ob- 
served in  it ;  but  this  is  not  the  case  in  healthy  subjects.  Others  again 
have  found  morbid  vesicles  in  the  Uver,  which  some  will  have  to  be 
glands.  (Camp.  AmU.,  not.  19.) 

192.  "The  gall-bladder,  called  also  vesicula  and  cystis  fellea,  in 
some  measure  resembles  a  pear  in  shape,  and  is  situated  in  the  concave 
part  of  the  Uver.  The  points  it  presents  for  notice,  are,  its  sise,  which 
is  about  that  of  a  small  hen's-^g.  Its  neck  or  cervix,  which  is  fur- 
nished with  a  kind  of  sphincter.  Its  fundus  ;  which  is  the  lowest  part 
when  we  stand  upright :  its  neck  being  its  upper  part.  It  lies  on  the 
colon,  and  tinges  it  with  its  own  color.  We  must  also  obser\'e  its  con- 
nection, by  means  of  the  common  membrane,  and  of  the  vessels  :  the 
ductus  cysticus,  going  to  the  ductus  choUdochus ;  and  the  franulum, 
by  which  the  ductus  cysticus  is  joined  to  the  gall-bladder.  It  is  com- 
posed of  four  membranes :  1.  A  common  coat.  2.  A  cellular  and  vas- 
cular coat.  3.  A  muscular  coat,  consisting  of  minute,  straight,  oblique, 
and  transverse  fibres.  4.  A  nervous  coat,  which  has  rugae  or  reticu- 
lations on  its  inner  sur&ce,  is  covered  with  an  unctuous  moisture,  and 
sometimes  has  minute  glands  upon  it.  The  foregoing  structure  seems 
also  to  extend  to  the  biliary  ducts.  The  gall-bladder  has  its  vessels  in 
common  with  the  Uver,  but  in  the  former  they  are  called  cystic  ves- 
sels. The  radices  feUese  I  have  found  in  the  ox,  but  never  in  the 
human  subject.  The  mode  in  which  the  bile  is  carried  into  the  gaU- 
bladder :  in  the  human  subject,  the  greater  part  of  it  ascends  from  the 
ductus  choUdochus  through  the  ductus  cysticus ;  but  its  bitterest  por- 
tion seems  to  be  secreted  by  the  gall-bladder  itself.  In  the  ox,  a  part 
also  enters  by  the  hepatioo-cystic  ducts  and  the  radices  fellese.  (Camp* 
Anat.,  n.  217.)  Verheyen  and  many  of  the  greatest  anatomists  think 
it  impossible  that  the  bile  should  pass  both  ways  along  the  cystic  duct ; 
but  Bohn  and  Ortlob  have  proved  this  to  be  the  case,  by  the  weightiest 
reasons  and  experiments ;  which  experiments  I  have  myself  repeated. 
Cole,  also,  J.  Maur.  Hoffman  and  a  multitude  of  others,  are  of  the 
same  opinion :  and  Bianchi  has  abundantly  proved  its  truth.  (Comp. 
Anat.,  not.  19*"*".)  The  use  of  the  Uver  is,  to  secrete  bile  or  gall  from 
the  blood  of  the  vena  portse.  The  ancients  supposed  its  use  to  be 
sanguification.  The  use  of  the  gaU-bladder  is,  to  coUect  the  bile,  to 
refine  it,  to  retain  it  for  a  certain  time,  and  then  to  expel  it.  The  use 
of  the  bile  is,  to  attenuate  the  chyle ;  to  mix  oleaginous  with  aqueous 
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parts  ;  to  stimulate  the  intestines  ;  and  in  part  to  alter  the  acid  of  the 
chyle.  The  bile,  however,  is  of  two  kinds ;  the  hepatic,  which  is 
thin,  almost  insipid,  and  scarcely  colored ;  and  the  cystic,  which  is 
thicker,  more  colored,  and  very  bitter.  (Comp.  Anat.,  n.  217.) 

193.  "The  vena  portse  resembles  a  tree.  Its  roots  (or  inferior 
branches)  are  divided  into  right  and  left.  From  the  right  arise  all  the 
mesaraic  veins  of  the  intestines,  the  internal  hsemorrhoidal  vein,  and  the 
venae  epiploicae  dextrse.  The  left  is  called  the  splenic  vein ;  and  from 
it  arise  the  various  gastric  veins,  which  form  the  coronary  and  the  other 
veins  of  the  stomach ;  the  vasa  brevia,  the  epiploic  and  gastro-epiploic 
veins,  many  of  the  pancreatic  veins,  and  sometimes  also  the  internal 
hsemorrhoidal  vein.  The  trunk  of  the  vena  portse,  which  goes  to  the 
liver,  gives  off  the  cystic  veins,  the  right  gastric  vein,  the  duodenal 
vein,  and  this  latter  often  the  pancreatic  vein.  The  branches,  where 
the  trunk  begins  to  unfold,  constitute  the  sinus  portse  of  the  liver,  and 
fit)m  this  the  porta  is  distributed  by  innumerable  branches  through 
the  whole  of  the  liver,  and  through  the  liver  alone."  (Comp,  Anat,, 
n.  297.) 

194.  WiNSLOw.  "  The  liver  is  a  large  and  pretty  solid  mass,  of  a 
dark  red  color  inclining  to  yellow,  situated  immediately  under  the  arch 
of  the  diaphragm,  partly  in  the  right  hypochondrium,  which  it  fills 
almost  entirely,  and  partly  in  the  epigastrium,  between  the  xiphoid 
cartilage  and  the  spine,  and  terminating  commonly  towards  the  left 
h3rpochondrium.  The  figure  of  the  liver  is  irregular,  being  convex 
above,  unequally  concave  below,  and  very  thick  posteriorly  and  on  the 
right  side,  but  gradually  decreasing  in  thickness  anteriorly  and  towards 
the  left  side.  The  liver  may  be  divided  into  two  extremities,  one  large, 
the  other  small :  into  two  edges,  one  anterior,  the  other  posterior ;  into 
two  surfaces,  one  superior  and  convex,  which  is  even,  smooth,  and 
proportioned  to  the  arch  of  the  diaphragm ;  the  other,  inferior  and 
concave,  which  is  uneven,  and  has  several  eminences  and  depressions. 
It  may  likewise  be  divided  into  two  lateral  portions,  called  lobes, — a 
great  or  right  lobe,  and  a  small  or  left  lobe.  These  two  lobes  are  dis- 
tinguished above  by  a  membranous  ligament,  and  below,  by  a  consider- 
able fissure,  which  follows  the  direction  of  the  hgament  above.  The 
eminences  on  the  concave  side  of  the  liver  belong  to  the  great  lobe. 
The  principal  eminence  is  a  sort  of  triangular  or  pyramidal  apophysis 
of  the  great  lobe,  placed  behind  the  great  fissure :  this  eminence  is 
called  the  lobulus  Spigelii.  The  ancients  named  these  eminences,  portse. 
The  depressions  on  the  concave  or  lower  side  of  the  liver,  are  four  in 
number.  The  first  is  the  fissure  that  separates  the  two  lobes :  this  is 
termed  the  great  fissure  of  the  liver ;  in  some  subjects  a  part  of  it  is  an 
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Mitire  tabe.  The  second  depression  is  situated  transversely  between 
the  two  eminences  of  the  great  lobe,  and  filled  by  the  sinus  of  the  vena 
portse.  The  third  is  behind,  between  the  great  lobe  and  the  lobulus 
Spigelii,  and  the  vena  cava  passes  through  it.  The  fourth  is  a  kind  of 
sidcus  between  the  greater  and  lesser  lobes  of  the  Hver,  and  in  the 
fctois  affords  a  passage  to  the  ductus  venosus,  which  afterwards  dis- 
appears, nothing  but  a  kind  of  ligament  being  left.  This  sidcus  is  in 
some  measure  a  continuation  of  the  great  fissure,  and  joins  the  vena 
cava  at  an  acute  angle.  Besides  these  four  depressions,  there  is  one  in 
the  great  lobe,  which  receives  the  gall-bladder,  and  which  sometimes 
extends  to  the  edge  of  the  liver,  where  it  forms  a  Uttle  notch.  There 
is  still  another,  in  which  the  right  kidney  is  placed ;  and  several  small 
depressions,  corresponding  to  the  spine,  and  the  extremity  of  the 
oesophagus,  not  to  mention  others,  which  are  not  ordinary.  The  con- 
vexity of  the  liver  is  connected  to  the  diaphragm  by  three  ligaments, 
which  are  only  continuations  of  the  membranous  lamina  of  the  peri- 
tonaeum. One  hes  near  the  extreme  edge  of  both  lobes,  and  one  in 
the  middle:  these  are  termed  the  right,  left  and  middle  ligaments. 
Their  dupHcatures  contain  a  cellular  substance,  in  which  the  blood- 
vessels and  lymphatics  run,  and  which  sends  off  a  kind  of  lamina  into 
the  substance  of  the  hver.  The  right  ligament  sometimes  connects  the 
great  lobe  to  the  cartilages  of  the  false  ribs  ;  and  the  left  Hgament,  or 
that  of  the  small  lobe,  is  often  double,  and  advances  towards  the 
middle  ligament.  The  middle  ligament  begins  below,  in  the  great  fissure 
of  the  hver,  near  the  eminences  called  portse,  and  passes  through  the 
anterior  notch,  over  the  union  of  the  two  lobes,  to  the  convex  part  of 
the  Hver,  and  is  obliquely  attached  to  the  diaphragm.  It  is  likewise 
fixed  all  along  the  upper  and  inner  part  of  the  sheath  of  the  right 
rectus  abdominis  muscle,  in  such  an  obhque  manner  as  to  be  nearer  the 
linea  alba  below  than  above.  The  Uver  is  hkewise  connected  to  the 
diaphragm,  not  by  ligament,  but  by  a  broad  and  immediate  adhesion, 
without  the  intervention  of  the  peritonaeum,  which  is  only  folded  round 
this  adhesion,  to  form  the  external  membrane  of  the  body  of  the  hver. 
This  adhesion  is  commonly  but  improperly  called  the  coronary  hgament. 
The  middle  ligament,  called  improperly  the  suspensory  ligament,  con- 
tains in  its  duphcature  a  white  cord,  which  was  the  umbihcal  vein  in 
the  fcetus.  All  these  ligaments  serve  as  supports  to  the  hver,  but  none 
of  them  suspend  it ;  it  is  principally  supported  by  the  stomach  and  in- 
testines. The  passage  of  the  vena  cava,  between  the  body  of  the  great 
lobe  and  the  lobulus  Spigelii,  may  serve  in  some  measure  as  a  guide  in 
placing  a  detached  hver  in  its  true  situation.  The  hver  is  composed  of 
several  kinds  of  vessels,  the  ramifications  of  which  are  multiphed  in  a 
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stupendous  manner,  and  by  the  intertwinement  of  their  capillary  ex- 
tremities, form  an  innumerable  quantity  of  friable  and  pulpy  granules, 
which  are  looked  on  as  so  many  peculiar  organs,  whereby  a  particular 
fluid  called  bile  is  secreted.  The  chief  part  of  these  vessels,  from  one 
end  to  the  other,  is  enclosed  in  a  membranous  sheath,  called  the  capsule 
of  the  yena  portse,  or  Glisson's  capsule.  The  Tessel  which  carries  the 
blood  to  the  Hver  is  called  vena  portse.  This  yein  may  be  considered  as 
two  large  Teins,  the  trunks  of  which  are  joined  endwise,  and  send  out 
their  ramifications  in  opposite  directions.  One  of  these  trunks  is  con- 
nected to  the  hyer,  and  ramifies  in  it ;  the  other  hes  without  the  liyer, 
and  sends  its  branches  to  the  yiscera  of  the  abdomen  ;  so  that  the  first 
of  these  trunks  may  be  called  the  yena  portae  hepatica,  the  other,  the 
yena  portae  yentralis,  &c.  The  particular  trunk  of  the  yena  portae 
hepatica  is  situated  transyersely  between  the  broad  anterior  eminence 
of  the  great  lobe  of  the  liyer,  and  the  root  of  the  small  lobe,  in  a  par^ 
ticular  fissure,  and  forms  what  is  called  the  sinus  of  the  yena  portae. 
From  this  sinus,  fiye  large  principal  branches  go  out,  and  are  distri- 
buted by  mjrriads  of  ramifications  through  the  whole  mass  of  the  Hyer. 
At  this  place,  the  yena  portae  lays  aside  the  office  of  a  yein,  and  be- 
comes a  kind  of  artery,  as  it  enters  and  drcumramifies  in  the  hyer. 
The  extremities  of  all  its  ramifications  end  in  pnlpy,  friable  granides, 
which  when  examined  through  a  microscope  in  dear  water,  seem  to  be 
thick  yillous  foUicles.  In  these  foUicles,  the  bile  is  secreted,  and  it  is 
immediately  collected  in  the  same  number  of  extremities  of  another 
kind  of  yessels,  which  unite  by  numerous  ramifications  into  one  com- 
mon trunk.  These  ramifications  are  termed  pori  bilarii,  and  the  trunk 
is  called  the  hepatic  duct.  The  ramifications  of  these  two  kinds  of 
yessels  are  enclosed  together  in  the  capsule  of  the  yena  portae.  The 
blood  depriyed  of  this  bihous  fluid,  is  conyeyed  away  by  a  great  num- 
ber of  minute  yenous  ramifications,  which  afterwards  unite  into  three 
principal  branches,  and  seyeral  others  less  considerable,  that  terminate 
in  the  yena  caya.  These  in  general  are  simply  called,  hepatic  yeins. 
The  capillary  extremities  of  the  ramifications  of  the  yena  cava  join 
those  of  the  yena  portae,  and  accompany  them  through  the  Hyer.  And 
yet  the  great  branches  of  both  yeins  intersect  each  other  in  seyeral 
places.  It  is  remarkable,  that  the  branches  of  the  yena  cava  are 
thinner  and  more  capacious,  and  more  closely  connected  with  the  sub- 
stance of  the  Hyer,  than  those  of  the  yena  portae ;  which,  on  the  other 
hand,  are  invested  by  a  cellular  capsule,  and  appear  to  be  a  Httle  ruffled 
and  corrugated  when  empty :  because  the  cellular  capsule  subsides  and 
retracts,  when  it  is  cut ;  but  the  other  veins  remain  open.  The  Hver 
receives  from  the  coeHac  artery  a  peculiar  but  very  small  branch  called 


THE    LIVER    AND   THE    GALL-BLADDER.  259 

the  hepatic  artery.  The  plexus  hepaticus,  formed  by  the  sympathetic 
nerves,  fiimishes  a  great  number  of  nerves  to  the  substance  of  the 
hver.  The  ramifications  of  the  hepatic  artery  and  nervous  plexus,  are 
enclosed  in  the  cellular  capsule,  together  with  the  branches  of  the  vena 
portse,  and  the  pori  bilarii.  The  common  coat  of  the  hver  is  a  con- 
tinuation of  the  peritonaeum.  The  substance  of  the  hver  appears  to 
contain  also  a  membranous  or  filamentary  tissue,  which  connects  the 
ramifications  and  extremities  of  all  the  vesseb  to  each  other.  This 
tissue  seems  to  be  a  most  midtiple  prolongation  of  the  capsule,  and  of 
the  external  membrane  of  the  Hver.  The  outer  surface  of  this  coat  is 
very  smooth ;  but  its  inner  surface  is  uneven,  being  made  up  of  a  great 
number  of  fine  membranous  himins  or  leaves,  between  which  we  ob- 
serve veiy  distinctly  numerous  lymphatic  vessels,  on  both  the  convex 
and  concave  sides  of  the  hver :  but  it  is  more  difficult  to  trace  those 
which  accompany  the  filamentary  substance  through  that  viscus.  Each 
glandular  granule  is  bounded  and  in  a  manner  invested  by  a  particular 
expansion  of  the  capsule  of  Glisson  :  and  all  these  expansions  are  held 
together  by  common  septa,  almost  like  the  cells  of  a  bee-hive.  In  the 
inside  of  the  hver,  these  grains  are  angular  and  polygonal,  but  near  the 
surfiice  they  are  more  raised,  and  resemble  Uttle  tubercles.  They  are 
of  a  pulpy  texture,  like  radiated  villi,  with  a  small  hollow  in  the  centre 
of  each.  If  we  blow  through  a  tube  into  the  vena  portse,  vena  cava, 
hepatic  artery,  or  trunk  of  the  pori  bilarii,  but  especially  into  the 
veins,  the  mass  of  the  liver  inmiediately .  begins  to  swell,  and  the 
granules  next  the  sur&ce  are  raised,  and  become  more  perceptible.  If 
we  blow  with  much  force,  they  burst,  and  the  air  escaping  between 
them  and  the  external  membrane,  detaches  and  raises  the  latter  in  the 
form  of  blebs. 

195.  "The  ductus  chohdochus. — ^The  hepatic  duct,  or  trunk  of 
the  pori  bilarii,  having  run  a  httle  way,  joins  the  cystic  or  vesicular 
duct  which  comes  firom  the  gall-bladder.  These  two  ducts  unite  to 
form  a  common  trunk,  named  ductus  chohdochus.  This  duct  goes  to 
the  curvature  of  the  duodenum,  insinuates  itself  between  the  coats  of 
that  intestine,  and  opens  into  its  cavity,  not  by  a  round  papilla,  but  by 
a  longish  orifice,  rounded  above,  contracted  below,  like  the  spout  of  a 
ewer,  or  a  common  toothpick.  The  edges  of  the  orifice  are  raised, 
broad,  and  corrugated ;  as  we  may  see  by  immersing  this  portion  of  the 
duodenum  in  clear  water.  At  the  entrance  to  this  orifice,  we  see  ano- 
ther smaller  opening,  distinct  from  it,  which  is  the  orifice  of  the  pan- 
creatic duct.  The  gall-bladder  is  a  kind  of  pouch,  shaped  like  a  pear, 
narrrow  at  one  end,  broad  at  the  other.  Its  wide  extremity  is  called 
the  fundus ;  the  narrow  extremity,  the  neck  ;  and  the  middle  portion, 
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the  body.  About  one  third  of  the  body  of  the  gall-bladder  lies  in  a 
depression  on  the  concave  side  of  the  liver.  When  we  lie  upon  the 
back,  the  gall-bladder  is  almost  inverted.  Its  external  coat  is  a  conti- 
nuation of  that  of  the  liver,  and  consequently  of  the  peritonaeum.  The 
second  coat  is  muscular,  and  made  up  of  two  layers  of  fibres,  one  longi- 
tudinal, the  other  transverse ;  but  irregular  in  their  direction,  almost 
like  the  muscular  fibres  of  the  stomach.  These  two  coats  are  connected 
by  cellular  tissue,  continued  between  the  body  of  the  gall-bladder  and 
the  liver,  all  the  way  to  a  whitish  layer,  which  is  looked  upon  as  a  third 
coat,  corresponding  to  the  nervous  coat  of  the  intestines.  The  internal 
or  fourth  coat  has  on  the  inside  a  great  number  of  reticular  folds, 
covered  with  small  lacunae,  like  perforated  papillae,  particularly  near  the 
neck  of  the  gall-bladder,  where  the  folds  are  longitudinal,  and  after- 
wards form  a  kind  of  corrugated  pylorus.  These  lacunae  are  regarded 
as  glands.  The  ductus  hepatico-cystici. — ^That  side  of  the  body  of 
the  gall-bladder  which  hes  next  to  the  hver,  is  connected  to  that  viscus 
by  a  vast  number  of  filaments,  which  penetrate  into  the  substance  of 
the  hver ;  and  among  these  filaments  there  are  some  ducts  which  form 
a  communication  between  the  pori  bilarii  and  the  gall-bladder.  For  a 
long  time  these  ducts  coidd  be  found  in  brutes  only,  but  lately  they 
have  been  seen  in  the  human  body.  They  are  most  numerous  near  the 
neck  of  the  gall-bladder,  and  they  are  named,  ductus  cysto-hepatici, 
and  hepatico-cystici.  The  neck  of  the  gall-bladder  bends  in  a  peculiar 
manner,  and  produces  a  narrow  canal,  called  ductus  cysticus.  The 
curvature  it  makes  resembles  the  head  of  a  bmi,  the  cystic  duct  form- 
ing the  beak.  The  neck  of  the  gall-bladder  is  furnished  on  the  inside 
with  several  reticular  rugae  and  some  folds,  which  appear  like  fragments 
of  valvulK  conniventes.  These  are  situated  very  near  each  other,  from 
the  neck  all  the  way  to  the  cystic  duct.  The  first  of  these  folds  is 
raised,  large,  and  almost  circular ;  the  next  is  more  obUque  and  smaller, 
and  the  rest  diminish  one  by  one  in  the  same  manner.  Taken  all  toge- 
ther, they  form  a  kind  of  spiral  flight.  For  this  observation  we  are 
indebted  to  M.  Heister.  The  internal  surface  of  all  the  biliary  ducts, 
that  is,  of  the  ductus  hepaticus,  cysticus,  and  choHdochus,  when  ex- 
amined through  a  microscope  in  clear  water,  appears  to  be  nearly  of  the 
same  structure,  through  their  whole  extent.  The  cystic  and  hepatic 
ducts,  where  by  their  union  they  form  the  ductus  choHdochus,  do 
not  resemble  the  letter  Y.  After  the  curvature  of  the  neck  of  the 
gall-bladder,  they  keep  close  to  each  other.  I  have  observed  that  the 
hepatic  duct  runs  for  some  space,  united  to  the  body  of  the  cystic  duct, 
before  it  opens  into  it ;  and  in  the  opening  I  have  seen  a  floating  valvu- 
lar membrane.     The  hepatic  bile  flows  continuaUy  through  the  ductus 
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cholidochus  into  the  duodenum,  but  the  cystic  bile  only  when  the  gall- 
bladder is  fuU. 

196.  ''The  trunk  of  the  great  Tena  portse,  the  hepatic  artery,  the 
hepatic  duct,  and  the  nerves  of  the  hepatic  plexus,  form  all  together  a 
large  bundle,  before  they  enter  the  substance  of  the  liver.  The  trunk 
of  the  vena  portse  hepatica  is  in  the  middle  of  the  bundle  ;  the  hepatic 
arteries  he  on  the  right  and  left  sides  of  this  trunk  ;  the  nerves  surround 
it  on  all  sides,  and  communicate  with  the  superior  mesenteric  plexus. 
Afterwards,  the  first  branches  of  these  arteries,  nerves  and  biliary  ducts, 
leave  the  trunk  of  the  great  vein,  and  join  in  the  same  manner  respec- 
tively, with  the  trunk  of  the  small  or  hepatic  vena  portse,  and  its  rami- 
fications in  the  capsule  of  Glisson.  All  these  branches  of  the  vena 
portse,  and  of  the  arteries,  nerves,  and  pori  bilarii,  accompany  each 
other  by  ramifications  through  the  whole  substance  of  the  liver,  form- 
ing everywhere  small  fasciculi,  in  the  same  manner  as  the  large  bundle 
is  formed  by  their  trunks.  Every  branch  of  the  vena  portse,  artery, 
nerve,  and  biliary  duct,  has  its  own  capsule,  and  all  the  four  have  a 
common  capsule,  distinguished  from  the  former  by  cellular  septa,  which 
are  nothing  more  than  continuations  of  both  the  common  and  particular 
capsules.  The  convex  side  of  the  common  cellular  capsule,  round  the 
substance  of  the  liver,  gives  off  a  number  of  filaments,  which  form  a 
cellular  dssue  that  insinuates  itself  between  the  glandular  granules. 
The  concave  side  produces  the  cellular  septa  above  mentioned.  In  this 
common  sheath,  the  vessels,  ducts,  and  nerves  are  disposed  in  such  a 
manner,  that  a  branch  of  the  vena  portae  ordinarily  occupies  the  middle 
of  it,  and  is  there  placed  laterally ;  the  arterial  branch  and  biliary  duct 
he  at  the  side  of  the  vein,  and  the  nerve  is  divided  into  several  filar 
ments,  which  run  and  twine  between  the  vessels  and  ducts,  and  chiefly 
accompanies  the  artery  and  biliary  duct,  but  not  to  so  great  an  extent 
the  vena  portse."    (Exp.  Anat.,  Traite  du  Btu-Fent.,  n.  250 — ^317.) 

197.  Malpighi.  ''The  graphic  description  given  by  Harvey  of 
the  first  development  of  the  hver,  seems  clearly  to  indicate  that  it  is  a 
conglomerate  gland.  He  states  that  on  the  seventh  or  tenth  day,  the 
parenchyma  of  the  hver  grows  from  the  ramifications  of  the  umbiUcal 
vessels,  much  in  the  same  manner  as  a  bunch  of  grapes  grows  from  the 
vine,  as  the  buds  of  trees  from  the  twigs,  or  as  the  young  ears  of  com 
grow  from  the  blade.  The  comparison  with  the  vine  is  particularly  ap- 
posite. For  as  all  the  fibres  of  the  bunch,  and  all  the  ends  of  the 
vessels,  have  a  kind  of  round  or  conglobate  mass  appended  to  them ; 
and  this  mass,  by  vessels  which  pass  through  the  branch,  and  are  con- 
tinuous with  the  mass  itself,  receives  and  filters  a  certain  humor,  and 
by  other  different  and  new  textures  of  vessels  communicates  it  to  the 
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seed  or  embryo  plant, — so  it  is  probable,  that  all  the  last  twigs  of  the 
vena  portac  have  glandular  acini  appended  to  them,  and  that  these  acini 
receive  and  filter  the  humor  driven  thither.  And  as  each  entire  bunch 
of  grapes  consists  in  a  manner  of  lesser  clusters,  communicating  and 
connected  with  each  other  by  vessels,  and  these  lesser  clusters  are  com- 
posed of  single  grapes, — so  the  whole  hver  consists  of  manifold  globes, 
which  are  themselves  made  up  of  glandular  globules.  .  .  Assuming  these 
statements  as  probable,  we  may  then  with  reason  decide  that  the  hver 
is  a  conglomerate  gland  ;  inasmuch  as  it  may  be  divided  into  different 
pieces  and  acini ;  has  a  single  excretory  duct ;  and  separates  a  determi- 
nate juice,  to  be  discharged  into  the  cavity  of  the  intestines.  And  if 
we  might  judge  firom  the  obvious  sensible  appearances  presented  by  the 
hvers  of  fish,  the  question  would  be  settled  at  a  glance ;  for  these  Hvers 
externally  bear  an  exact  resemblance  throughout  to  the  pancreas  and 
the  thymus  gland  ;  particularly  if  the  blood  which  they  contain  be  suf- 
fered to  escape,  and  then  washed  away.''  (Be  Hepate,  cap.  iii.) 

198.  SwAMMERDAM.  "Nearly  in  the  middle  of  the  stomach  of 
the  louse  there  is  a  certain  corpuscule,  which  Hooke  apprehends 
may  be  the  hver ;  but  I  should  rather  take  it  to  be  the  pancreas.  Its 
color  is  somewhat  incHning  to  citrine  yellow.  It  is  so  strongly  con- 
nected to  the  stomach,  that  it  cannot  easily  be  separated  therefrom. 
K  it  be  placed  under  the  microscope,  it  may  easily  be  divided  into 
many  Uttle  grains,  like  glands,  but  these  are  not  very  transparent. 
Pulmonary  pipes  also  appear  in  it.  The  substance  of  this  part  is  more 
firm  than  that  of  all  the  rest ;  for  when  it  is  extracted  from  the  body 
and  dried,  it  is  but  httle  diminished.  It  is  of  a  veiy  irregular  figure." 
The  author  has  given  ^yt  different  views  of  it.  (Bib,  Nat,,  p.  76, 
tab.  ii.,  fig.  3,  5.) 

"  The  liver  of  the  covered  snail,  with  the  intestines,  completes  the 
spiral  of  the  body.  It  is  divided  into  divers  lobes,  according  to  the 
different  course  of  the  intestines,  which  make  as  many  depressions  on 
it  as  they  have  turnings  and  windings.  The  liver  is  very  full  of  vessels ; 
and  it  has  its  particular  ductus  choHdochi,  which  discharge  themselves 
into  the  intestines  without  any  intermediate  gall-bladder ;  in  the  same 
manner  as  in  horses,  pigeons,  &c.,  which  are  erroneously  supposed  to 
have  no  bile.  The  bile  of  the  snail  is  not  remarkably  bitter.  The  Hver 
seems  to  consist  of  small  equidistant  granules.  It  is  of  a  dark  brown 
color,  a  httle  approaching  to  green ;  and  it  abounds  with  a  juice  of  the 
same  color.  Its  outer  coat  is  granulated  with  minute,  whitish  points. 
It  has  very  few  lobes  in  the  inside.  (Bib.  Nat,  p.  123,  tab.  v.,  fig. 
6,  8,  a.g,) 

'*  In  the  cuttle-fish  there  is  a  loose  and  fungous  body,   called  by 
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iiaturalists,  the  mutis,  and  thought  to  have  a  great  resemblance  to  the 
liver.  I  have  alwa^rs  found  this  mutis  regularly  divided  into  two  dis- 
tinct parts.  The  upper  part  is  very  thick,  and  with  gentle  treatment 
and  a  httle  pains  it  may  on  each  side  be  parted  into  two  lobes.  Other- 
wise, on  wounding  the  coat  that  invests  it,  its  substance  readily  flows 
away,  being  exceedingly  soft,  and  like  a  Hver  bruised  in  order  to  extract 
its  parenchyma.  In  the  middle  the  mutis  is  very  thick  and  spongy ; 
and  at  its  lower  extremity  constantly  ends  on  each  side  in  an  obtuse  ap- 
pendage, which  extends  to  the  belly.  The  gula,  resting  on  the  sahvary 
glands,  always  runs  under  the  mutis  to  the  stomach.  (Bib.  Nat,,  p. 
888,  tab.  U.,  fig.  3.)  The  heart  of  the  cuttle-fish  lies  in  the  abdomen, 
and  the  great  artery  sends  two  considerable  branches  to  the  mutis.  The 
substance  of  this  part  is  entirely  composed  of  an  infinite  number  of 
granules,  very  loosely  connected  by  means  of  the  blood-vesseb.  Its 
color  is  intermediate  between  red  and  yeUow,  somewhat  approaching  to 
a  brown.  It  hes  by  itself  within  a  peculiar  membrane,  and  consists  of 
two  distinct  bodies,  without  having  the  least  resemblance  to  the  hver. 
Nevertheless,  I  cannot  take  upon  me  to  deny  its  performing  the  same 
office  as  the  hver.  (Bib.  Nat.,  p.  888,  889.)  The  white  bag  which  con- 
tains the  ink  of  the  cuttle-fish,  Ues  principally  on  the  left  side  of  the 
body,  and  commimicates  by  a  slender  canal  with  the  upper  extremity  of 
the  rectum  ;  so  that  both  the  fseces  and  the  ink  are  discharged  through 
the  straight  gut  by  one  and  the  same  orifice.  This  bag  is  in  part  mem- 
branous, and  in  part  muscular;  and  is  furnished  with  blood-vesseb, 
which  run  over  its  surface.  Within  it  I  discovered  a  small  glandular 
body.  When  the  bag  is  cut,  such  is  the  efflux  and  intense  blackness 
of  the  ink,  that  it  obscures  all  the  other  parts  of  the  fish.  The  ink  b 
insipid  to  the  taste,  and  without  the  least  bitterness.  Near  the  stomach, 
and  between  the  convolutions  of  the  pancreas,  there  b  a  glandular  body, 
which  runs  as  far  as  the  gub :  I  am  in  the  dark  as  to  its  nature."  (Bib. 
Nat.,  p.  890,  891,  tab.  li.,  fig.  5.) 

199.  For  the  rest,  the  reader  may  consult  Boerhaave,  on  the  action 
of  the  hver,  Itut.  Med.,  n.  338 — 350.  Malpighi,  Epist.  Posth.,  i.  ii. 
Ruysch,  Thes.  An.  Max.,  n.  86  ;  Epist.,  v.,  ix. ;  Obsen.  An.  Chir. ; 
and  passim.  Landsi,  Epist.  de  Bilis  Secretions  ad  Joh.  Bapt. 
Bianchi.  Glisson,  De  Hepate.  Bohn,  in  Act.  Erud.,  1682  and  1683. 
Reverhorst,  ap.  Nuck,  Sialog.  et  Adenog.  et  de  Inoentis  Novis.  (Lugd. 
Bat.,  1723.)  Yerheyen,  Carp.  Hum.  Anat.,  tr.  ii.,  cap.  xvii.  littre, 
in  Hist,  de  V Acad.  Boy.  desSeienees,  an.  1701,  p.  51.  (Paris,  1719)  ; 
where  he  rebtes,  that  in  a  healthy  hver,  he  had  demonstrated  certain 
^ands  which  are  not  ordinarily  vbible,  but  which  were  of  nearly  a  line 
in  diameter,  and  the  extremities  of  the  arteries,  and  of  the  vena  porice, 
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as  well  as  the  roots  of  the  vena  cava,  and  biliary  ducts,  proportioned  in 
size  to  those  glands,  terminated  in  them,  and  were  visible  to  the  naked 
eye.  EspedaUy  let  the  reader  consult  the  plates  of  different  authors, 
as  Eustachius,  Tabul.  Anat.,  tab.  ii.,  fig.  3;  where  he  exhibits  the 
concave  part  of  the  Hver,  with  the  gall-bladder,  ductus  cholidochus, 
hepatic  arteries  and  umbilical  vein.  Tab.  xi.,  fig.  2,  shewing  the 
coeliac  artery  and  the  yena  portse :  fig.  1,  the  trunk  of  the  yena  cava 
inferior,  with  the  branches  of  the  vena  portae  distributed  through  the 
liver.  Heister,  Camp.  Anat,,  tab.  iii.,  fig.  xii. ;  representing  the  liver 
of  a  new-bom  infimt,  and  the  gall-bladder ;  the  vena  portse,  with  its 
branches  distributed  through  the  liver,  the  trunk  being  cut  off;  also 
the  vena  cava  and  the  umbilical  vein,  and  the  insertion  of  the  latter 
into  the  vena  portae  :  likewise  the  ductus  or  canalis  venosus,  going  to 
the  cava,  and  which  is  obliterated  after  birth.  See  also  Ruysch's  plates : 
as  1.  Epist,  v.,  tab.  v.,  fig.  3;  where  he  exhibits  the  inner  surface  of  half 
the  human  gall-bladder,  furnished  with  glands,  which  are  adherent  not 
only  to  the  lower  portion  connected  to  the  hver,  but  also  to  the  opposite 
portion,  and  to  the  neck  of  the  gall-bladder,  the  ductus  cysticus  and 
the  ductus  hepaticus :  also,  the  valvular  and  cellular  structure  of  the 
ductus  cysticus.  He  compares  the  inner  surface  of  the  gall-bladder 
with  the  surface  of  a  reticulated  melon.  2.  Md.,  tab.  v.,  fig.  4; 
shewing  the  human  gall-bladder,  its  arteries  and  lymphatics,  the  cystic 
artery,  the  tortuous  course  of  the  cystic  duct,  &c.  3.  ibid.,  tab.  v., 
fig.  5  ;  a  portion  of  the  hver  with  the  suspensory  and  umbihcal  Uga- 
ments  connected  to  it,  and  certain  branches  arising  from  the  diaphrag- 
matic arteries.  4.  ibid.,  tab.  v.,  fig.  6  ;  the  neck  of  the  gall-bladder, 
and  the  serpentine  course  of  the  cystic  duct.  5.  ibid.,  tab.  vi. ;  the 
membrane  mvesting  the  dorsum  of  the  hver,  wUh  myriads  of  lym- 
phatics passing  through  its  folds,  together  with  small  branches  from  the 
hepatic  artery.  6.  Thes.  Anat.  ii.,  tab.  vi.,  fig.  1 ;  a  portion  of  the 
vena  portae,  from  the  hver  of  a  calf.  7.  ibid.,  tab.  vi.,  fig.  3 ;  one  of 
the  twigs  of  the  vena  cava,  distributed  through  the  hver.  8.  ibid., 
tab.  vi.,  fig.  4  ;  a  branch  of  the  vena  portae.  9.  Thea.  Anat.  ii.,  tab. 
ii.,  fig.  3 ;  a  portion  of  the  hver  of  a  dropsical  subject,  exhibiting  cer- 
tain cells  and  vesicles.  The  reader  may  next  consult  several  very 
beautiful  plates  by  Bidloo  :  1.  Anat.  Hum.  Corp.,  tab.  xxxvii.,  fig.  1,  2. 
(Amstel.  1685)  \  the  concave  part  of  the  hver,  and  the  hepatic  artery 
in  that  situation,  terminating,  as  he  says,  on  the  common  capsule 
of  the  hepatic  vessels,  also  on  the  coats  of  the  pori  bilarii,  and 
on  other  parts,  but  principally  on  the  coat  of  the  vena  portac  ;  and  sur- 
rounded with  a  plexiform  interlacement  of  nerves,  as  the  vena  portae 
is  surroimded  with  lymphatics :  he  also  shews  the  tunica  vaginahs,  the 
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tronk  and  branches  of  the  vena  cava,  the  gall-bladder,  the  ductus 
cysticus,  the  poms  bilarius,  and  the  ductus  chohdochus  going  towards 
the  mtestine.  2.  ibid.,  tab.  xxxriii.,  fig.  5 ;  the  hver,  deprived  of  its 
parenchyma  on  its  concave  part,  shewing  the  hepatic  artery,  and  its 
ramifications,  the  trunk  of  the  vena  cava  and  its  branches,  and  the 
trunk  of  the  vena  portae  and  its  ramifications,  &c.  3.  ibid,,  fig.  1 ;  a 
portion  of  the  liyer  boiled.  4.  ibid.,  fig.  2 ;  the  ramifications  of  the 
vena  cava  and  of  the  vena  port®.  5.  ibid.,  fig.  3 ;  the  ductus  cysticus, 
with  the  valve,  the  biliary  passages,  and  the  ductus  cholidochus.  6. 
ibid.,  fig.  4 ;  the  gall-bladder,  with  the  radices  fellese,  their  trunk  of 
some  considerable  size,  and  the  valve  in  the  cavity  of  the  gall-bladder. 
Reverhorst,  Diss,  de  Motu  Bilis  Cireulari,  tab.  i.,  fig.  1 ;  shewing 
the  hver,  and  its  attachment  to  the  sternum  by  the  suspensory  ligament, 
the  gall-bladder,  the  umbilical  vein,  and  numberless  lymphatics.  Ibid., 
fig.  2 ;  the  internal  surface  of  the  liver,  the  small  lobe,  the  fissure,  the 
hepatic  artery,  the  vena  cava,  the  ductus  cysticus,  the  ductus  hepa- 
ticus,  and  the  lymphatics.  Ibid.,  tab.  ii.,  fig.  4 ;  the  cystic  gland, 
placed  at  the  porta  or  near  the  ductus  cysticus.  Yerheyen,  Corp.  Hum. 
Anat.,  tab.  xi.,  fig.  3 ;  the  convex  surfiu%  of  the  liver,  with  the  sus- 
pensory ligament,  the  vena  cava,  and  the  fundus  of  the  gall-bladder. 
Ibid,,  fig.  4 ;  the  concave  surface,  with  the  lesser  lobe,  the  gall- 
bladder, the  ductus  cysticus,  hepaticus  and  chohdochus,  also  the  ductus 
hepatioo-cystici,  the  hepatic  artery  and  the  vena  portae.  Ibid.,  fig.  5 ; 
Uie  coats  of  the  gall-bladder,  vascular,  muscular  and  nervous.  Ibid., 
fig.  6  ;  the  hepatico-cystic  ducts.  Ibid.,  fig.  7 ;  the  capsule  of  Glisson, 
with  the  vena  portse,  the  gall-bladder,  &c. 


ANALYSIS.  ^ 

200.  The  liver  is  the  general  purificatory  and  defecatory 
organ^  both  of  the  chyle^  of  the  blood  itself^  and  of  the  serum. 
Its  peculiar  vessels^  the  biliary  passages  and  ducts^  are  as  it  were 
so  many  sieves  or  instruments  for  sifting  and  separating  different 
fluids.  The  stomach  and  intestines  continually  supply  it  with 
the  chyle  closed  with  cruor ;  the  spleen^  the  omentum^  and 
the  pancreas  pour  into  it  all  the  blood  of  this  region ;  with  a 
view  to  its  fining  both  these  liquids  to  the  utmost^  and  reducing 
them  to  extremities,  and  so  purifying  them  (a).     Since  so  many 

(a)  That  the  functions  of  the  liver  are  most  comprehensive,  and 
form  a  kind  of  complement  or  conclusion  to  those  of  the  other  viscera, 
may  be  inferred  with  certainty  from  the  immense  number  of  vessels 
which  come  to  this  organ ;  namely,  all  which  arise  from  the  coeliac  and 
its  trunks,  and  which  pass  through  the  spleen,  the  pancreas,  the  omen- 
tum, the  stomach,  the  intestines,  and  the  mesentery;  forming  the 
venous  channel  of  the  porta ;  not  to  mention  the  particular  branch  of 
the  same  artery,  which  gives  off  the  hepatic  and  the  cystic  arteries. 
Hence  it  appears  that  the  liver,  or  the  vena  portae,  is  a  kind  of  port  to 
the  blood  of  this  region,  that  is  to  say,  of  the  abdominal  viscera,  and 
the  common  gate  to  the  vena  cava,  and  to  the  right  side  of  the  heart : 
and  still  more  evidently  so  in  the  foetus  than  in  the  adult ;  for  in  the 
foetus  the  liver  is  extremely  large ;  but  after  birth  it  does  not  increase 
in  size  in  the  same  proportion  as  the  other  members,  although  even 
in  adults  it  occupies  a  large  portion  of  the  abdomen.  So  likewise 
in  brutes.  "  In  the  mouse,"  says  Lancisi,  "  the  liver  is  very  large, 
wrapping  over  the  stomach,  and  concealing  it  in  a  manner  in  its 
centre.  It  is  also  very  large  in  the  viper ;  reaching  not  merely  over 
and  about  the  stomach,  but  as  far  as  the  duodenum',"  &c.  The 
same  remark  is  applicable  to  insects,  which  are  destitute,  as  it  seems, 
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viscera  assist  the  liver,  therefore  we  can  never  have  any  specific 
knowledge  of  its  offices  or  their  nature,  without  taking  account 
of  the  organs  which  act  in  consort  with  it,  or  which  lend  their 
aid  and  contribute  their  share  to  the  common  object.  To  exa- 
mine and  consider  the  liver  alone,  separately  from  its  compeers 
and  associates,  would  be  like  examining  one  cylinder  in  an  au- 
tomaton, one  little  wheel  in  a  machine,  one  link  in  a  chain,  or 
one  municipality  in  a  kingdom ;  from  which,  taken  singly,  we 
should  be  enabled  merely  to  conjecture  and  suspect  the  use  of 
each  to  the  whole.  The  nature  of  every  member,  and  the  part 
it  plays,  can  be  learnt  only  from  the  whole,  and  from  the  con- 
nexion of  the  member  with  the  whole  {b).  We  must  therefore 
explain,  but  briefly  and  slightly,  the  intention  and  office  of  the 
several  viscera  which  assist  the  liver ;  we  can  then  ascertain  what 
is  the  office  of  the  liver,  as  their  result  and  complement. 

201.  The  members  enclosed  in  the  peritonseum  are  so  many 
most  elaborate  chemical  apparatuses,  or  organs,  designed  and 
fashioned  entirely  with  reference  to  the  blood  (c).    Each  coope- 

of  spleen,  pancreas  and  mesentery,  and  which  have  only  a  liver,  that 
thus  includes  and  embraces  the  offices  of  all  those  viscera.  In  the 
snail,  the  liver  is  placed  in  the  very  apex,  or  at  the  top  of  the  spiral ; 
so  that  it  may  regulate,  and  provide  for,  all  the  members  underneath  it. 
See  Swammerdam,  n.  198.  Such  then  being  the  importance  and  dig- 
nity of  the  Hver,  it  is  therefore  essential  to  explore  its  offices  with  close 
attention. 

(b)  A  common  source  of  the  errors  of  the  human  mind  appears  to 
be,  that  we  genei^ize  hastily  from  some  one  particular,  and  rush  head- 
long into  conclusions,  after  a  very  slight  experience  of  facts ;  and  those 
principally  isolated  facts,  of  our  own  finding  out,  or  the  fruits  of  our 
own  endeavors.  Then  for  the  most  part  some  inherent  self-love  leads 
us  into  high  reasonings,  and  spurs  us  onwards,  so  that  the  mountain 
labors  in  bringing  forth  a  mouse.  To  conclude  from  a  part  to  the 
whole,  is  like  concluding  from  a  branch  to  the  state  of  the  whole  arte- 
rial system ;  from  a  single  prorince  respecting  a  whole  empire,  or  the 
globe  itself;  or  inferring  the  propriety  of  a  speech  from  a  single  fetici- 
tous  expression.  In  this  manner  we  form  prejudices  and  preconceived 
opinions,  which  inhere  with  such  tenacity,  that  they  are  not  to  be 
eradicated  by  even  the  plainest  facts.  But  enough  of  this  for  the  present. 

(r)  That  not  only  Uie  abdominal  but  also  the  thoracic  viscera,  with. 
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rates  with  each  in  a  hannonions  division  of  labor.  Some  of 
them  prepare  the  chyle ;  some  export  it ;  some  defecate  and  re- 
fine it ;  some  marry  it  to  the  blood ;  some  cleanse  the  serum ; 
some  purify  the  blood  itself;  some  lay  it  open;  distribute^  and 
bestow  it  for  use ;  some  restore  it  and  bring  it  to  itself  again. 
Hence  it  may  be  seen  how  difficult  it  is  to  unroll  this  chain  of 
operations  distinctly^  so  as  to  submit  it  to  the  understanding ; 
for  the  offices  are  divided  and  apportioned  among  the  organs  in 
such  a  manner,  that  they  go  forth  and  return  as  it  were  in  a 
circle;  that  is  to  say,  they  commence  where  they  cease,  and 
where  they  are  in  the  end,  there  also  they  are  universally  in 
the  beginning.  Nevertheless  it  is  necessary  both  to  unfold  them, 
and  to  understand  the  uses  of  the  viscera ;  but  then  this  meta- 
chymic  process,  inasmuch  as  it  transcends  all  commonly  recog- 
nized processes,  must  not  only  be  clearly  divided  and  subdivided 

out  exception,  are  entirely  for  the  sake  of  the  blood ;  in  order,  that  is, 
that  the  blood  may  exist,  and  constantly  subsist  in  its  primitive  int^- 
rity,  will  be  shewn  in  the  analysis  of  each  viscus,  and  in  the  Epilogue 
at  the  end  of  the  Part.  In  the  case  of  the  stomach,  the  intestines,  and 
the  mesentery,  the  fact  is  undoubted ;  for  they  prepare  the  chyle,  and 
convey  it  into  the  blood,  to  constitute  the  serum.  Nor  will  it  be 
disputed,  that  the  kidneys,  the  ureters,  and  the  bladder  purify  this 
serum.  That  the  liver,  the  pancreas,  and  the  spleen  are  intended  to 
defecate  the  chyle,  serum,  and  blood,  remains  yet  to  be  shewn.  That 
the  lungs  inspire  motion  into  all  the  viscera  or  organs  of  the  blood- 
laboratory,  to  enable  them  to  perform  their  offices  aright,  can  hardly  be 
a  matter  of  uncertainty ;  nor  yet  that  they  refine  and  exalt  the  blood, 
inasmuch  as  all  the  blood  is  driven  through  their  pipes,  and  comes  out 
brighter  than  it  went  in.  For  the  blood  is  the  essential  life,  and,  as  it 
were,  the  soul  of  the  body ;  the  repository  of  all  that  belongs,  or  that 
ever  will  belong,  to  the  body ;  the  source  of  all  the  vital  humors  ;  of 
the  motion  of  the  whole  and  the  parts,  (for  the  muscles  lie  idle  without 
the  blood) :  it  is  the  source  also  of  the  life  of  the  senses,  and  even  of  the 
life  of  the  interior  senses  of  the  cerebrum  itself;  for  when  the  blood 
fails,  the  very  mind  labors,  gropes,  and  faints.  The  members  dedi- 
cated to  generation  derive  their  prolific  juices  from  the  blood.  C!onse- 
quently,  the  life  of  the  body  is  the  life  of  the  blood.  Hence  then  it 
follows,  that  the  functions  of  both  the  abdominal  and  thoracic  viscera, 
are  performed  on  account  of  the  blood.  How  these  functions  are 
apportioned  among  the  viscera,  will  be  pointed  out  presently. 
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into  its  proper  stages^  but  these  must  also  be  expressed  by  new 
significative  terms  (d). 

202.  I.  The  first  of  the  chemical  operations  of  the  body^  is 
CHYLiPiCATioN ;  which  is  carried  on  by  trituration,  percolation, 
maceration,  elixation,  extraction,  secretion,  and  excretion;  in 
the  intestines,  the  stomach,  the  oesophagus,  the  fauces,  and  the 
tongue;  that  is,  in  the  great  alimentary  canal (e).  The  next 
operation  is  the  purification  op  the  chyle  ;  which  is  effected 
in  the  liver,  the  mesenteric  glands,  the  receptaculum  chyli,  and 
the  thoracic  duct,  by  an  afflux  of  lymph  from  the  conglobate 
glands ;  and  even  in  these  glands  themselves.  This  purification 
is  a  kind  of  perpetual  chylification,  performed  with  increased 
expedition  and  perfection  (/) ;  namely,  by  the  trituration,  fiUror 


{d)  Absolute  necessity  demands  new  terms,  or  new  formulas,  for 
expressing  the  chemical  operations  of  the  animal  body.  These  are  or- 
dinarily expressed  by  terms  borrowed  from  retorts,  cupping-glasses, 
phials,  bladders,  baths  and  fire;  the  phrases  connected  with  which, 
however, — as  distillation,  rectification,  cohobation,  decantation,  clarifi- 
cation, inspissation,  &c., — are  not  appropriate,  excepting  in  an  indirect 
and  metaphorical  sense.  Some,  indeed,  are  more  suitable,  as  extrac- 
tion, secretion  and  excretion.  But  when  these  operations  are  subdivided 
as  it  were  into  parts,  then  the  terms  can  no  longer  be  borrowed  from 
their  field,  but  we  are  obliged  to  resort  to  our  social  field.  For  as  soon 
as  genends  are  dismembered,  and  distributed  into  parts,  they  become 
so  much  attenuated  as  in  a  manner  to  disappear  ;  wherefore  the  terms 
by  which  they  are  expressed  undergo  the  same  attenuation,  and  seem 
to  vanish  and  fail.  In  short,  all  new  arts  and  sciences,  at  their  first 
appearance  on  the  world's  theatre,  and  all  parts  of  such,  require  a  new 
wardrobe  of  terms  ;  only  let  them  not  be  barbarous,  but  as  far  as  possi- 
ble akin  to  those  already  in  use. 

{e)  Respecting  all  these  parts,  see  the  foregoing  chapters,  particu- 
larly that  on  the  Stomach,  n.  94. 

(/)  The  chylification  of  the  intestines  and  stomach  is  only  rude 
and  preliminary  :  their  chyle  does  not  enter  the  blood  untU  it  has  passed 
through  certain  mediating  viscera,  and  been  constantly  purified  in  its 
passage ;  as  first  prepared,  it  is  nearly  crude  and  undigested,  and  there- 
fore it  requires  to  be  driven  through  certain  filters.  That  the  tiver 
is  one  of  the  requisite  filters  and  sieves,  is  now  to  be  shewn  ;  as  such, 
its  operation  deserves  to  be  termed,  perpetual  chylification. 
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turn,  and  sequestration,  or  expulsion^  of  coarse,  incongnious, 
and  worthless  particles,  in  the  pori  bilarii  and  hepatic  duct ;  also 
in  the  mesenteric  glands,  and  in  others  of  the  same  kind,  ex- 
ternal to  the  mesentery  (jr).  II.  Next  it  is  requisite  that  the 
chyle  should  be  suited  to  the  blood,  and  be  made  in  its  likeness, 
and  become  homogeneous  with  it ;  and  with  a  view  to  its  being 
properly  insinuated  or  inaugurated,  it  requires  to  be  impreg- 
nated by  the  blood,  or  with  certain  products  of  the  blood  and 
serum,  such  for  instance  as  the  salivse  or  lymphs,  all  of  which, 
to  fit  them  for  the  purpose,  must  be  previously  tinctured  and 
enriched  with  the  spirit  of  the  blood.  This  operation  may,  I 
think,  be  called,  the  inauguration  of  the  chyle ;  and  it  is  ef- 
fected by  IMPREGNATION,  which  is  followed  by  marriage  ;  and 
then,  by  conjunction  or  copulation.  These  two  operations, 
of  chylification  and  inauguration,  together  constitute  sanguifi- 
cation. They  are  performed,  first,  in  the  whole  of  the  alimen- 
tary canal,  in  the  mesentery,  the  thoracic  duct,  and  the  conglo- 
bate glands ;  principally  in  the  liver  {h) :  next  in  the  large  veins, 
as  in  the  subclavian,  at  the  foot  of  the  jugular  (t) ;  in  the  vena 
cava  inferior,  and  its  hepatic  branches :  and  in  all  the  rest  of 
the  veins,  even  to  the  very  least :  lastly,  in  the  heart,  by  which 
the  circle  of  this  operation  is  generated.  lU.  When  the  chyle 
is  initiated  into  the  blood,  and  in  the  arteries  and  veins,  it  is  no 
longer  called  chyle  but  serum :  now  therefore  instantaneously 
succeeds  the  purification  of  the  serum.  This  is  effected  by 
a  continual  process  of  separation  carried  on  in  the  capillary  ves- 

(g)  That  is  to  say,  in  the  conglobate  glands,  as  the  iliac,  the 
sacral,  the  subclavian  glands,  &c. ;  respecting  which,  see  n.  176. 

(A)  The  ancients,  therefore,  ascribed  sanguification  to  the  liver; 
although  sanguification  is  the  work  of  no  one  viscus,  but  of  many  com- 
bined. For  the  blood  is  not  a  simple  substance,  but  is  composed  of 
simples  of  many  degrees ;  consequently,  many  different  appliances  are 
required  to  wring  these  elements  from  the  ingesta,  and  afterwards  to 
insinuate  them  into  the  blood :  particularly,  to  enable  it  to  subsist  per- 
petually in  its  primitive  state  of  integrity,  and  perennially  to  maintain 
its  circle  of  life. 

(t)  The  lymph  of  the  cerebrum  or  superior  region,  impregnated 
with  fresh  spirit,  pours  in  at  the  very  same  place  as  the  firesh  chyle  of 
the  thoracic  duct. 
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sels  and  miliaiy  glands  (*) ;  consequently,  by  secretion.  Of 
the  various  sera  thus  separated  and  secreted,  the  finer  are  either 
sent  back  into  the  blood  (/),  or  adopted  by  the  conglomerate 
glands  for  combination  with  the  humors ;  the  worthless  kinds, 
which  pollute  their  receptacles,  are  thrown  away.  The  first- 
mentioned  process  may,  I  think,  be  called  restitution;  the 
second,  adoption  ;  and  the  third  excretion  or  extermination ; 
which  last  is  carried  on  by  divers  emunctories,  as  the  skin,  the 
nares,  the  fauces,  the  kidneys,  and  the  bladder.  The  secretions 
and  excretions  are  eiiher  profitablCy  as  the  more  impure  kinds  of 
saliva,  the  pancreatic  juice,  and  the  hepatic  and  cystic  bile  (m) ; 
or  they  are  ur^ofitable;  in  which  latter  case  they  are  rejected 
as  fseces.  The  secretions  and  excretions  consist  either  of  obsolete 
or  of  9uperfluoiu8  materials  (n).     lY.  And  not  only  the  serum, 

{k)  The  red  blood,  entirely  cut  off  from  the  serum  in  the  extremes 
of  the  arteries,  and  divided  into  its  very  principles  in  the  minute  capil- 
lary vessels,  circulates  under  the  form  of  white  blood  or  lymph  ;  thus 
every  time  it  runs  through  its  circle,  it  is  sundered  into  its  constituent 
parts.  Arterial  extremities  of  the  kind  exist  in  all  the  glands,  particu- 
larly in  their  primitive  acini,  and  in  the  papillse :  these  extremes  expire 
the  divided  blood,  each  according  to  its  organization  and  the  state  of  its 
parent  fibre.  Not  to  mention  that  the  same  thing  obtains  in  all  the 
other  extremes,  as  the  skin,  the  interiors  of  the  viscera,  and  their 
coats;  in  the  brains,  &c. 

(J)  The  little  veins  everywhere  open  their  mouths  for  the  fluid  which 
comes  to  them,  and  what  goes  past  the  veins  comes  to  the  orifices  of 
the  lymphatics.  Thus  the  choice  parts  of  the  blood  and  serum,  are 
conveyed  home  again  into  the  blood,  both  by  way  of  the  veins  and  of 
the  lymphatics. 

(m)  The  biles  are,  indeed,  excretions,  as  we  shall  shew  in  the  pre- 
sent chapter ;  but  this  does  not  prevent  them  from  being  of  use  before 
they  are  excreted;  nor  fix)m  being  obliged  to  give  up  any  rich  and 
nutrient  matter  which  they  may  happen  still  to  contain. 

(n)  As  the  milk,  the  semen,  &c.,  which  are  thrown  off,  or  deter- 
mined outwards,  not  as  obsolete,  but  as  superfluous ;  and  when  they 
are  not  thrown  out,  the  body  labors  with  superfluity,  and  maladies,  of 
both  the  body  and  the  animus,  may  be  the  result ;  as  also  may  be  the 
case  from  the  presence  of  too  much  blood,  even  of  the  better  kind ; 
for  instance,  in  plethora,  which  is  the  frequent  cause  of  fevers,  as  well 
as  of  uneasiness  and  ferment  in  the  animus. 


372  THE    ANIMAL   KINGDOM. 

but  even  the  blood  itself  is  purified^  during  every  round  of  the 
circle.  For  its  globules  are  either  spurious^  and  stuffed  with 
heterogeneous  particles^  or  they  are  covered  with  foreign  dust^ 
or  clotted  into  strange  shapes  and  irregular  pieces^  or  too  soft^ 
or  too  hard ;  in  all  these  cases^  worthless  (o).  The  process  of 
dividing  and  sifting  them^  may^  I  think,  be  called  the  lus- 
tration OF  THE  blood.  It  cousists  in  constant  acts  of  divi- 
sion and  separation  between  the  globules  and  the  serum,  car- 
ried on  in  the  finest  filters,  that  is,  in  all  the  extremities  of  the 
arteries,  and  in  the  minutest  acini  or  seeds  of  the  conglome- 
rate glands  (/?).  But  in  the  adult,  the  general  laboratory  for 
the  lustration  of  the  blood,  is  the  spleen,  assisted  by  the  pan- 
creas, the  omentum,  and  particularly  by  the  liver :  in  the  foetus, 
the  succenturiate  kidneys,  also  assisted  by  the  liver.  The  sun- 
dering and  removal  of  the  blood  from  the  serum  in  the  course  of 
the  circulation,  may  perhaps,  be  named,  separation,  as  being 
a  species  of  divorce  {g).  The  elimination  of  matters  from  the 
mass  of  the  blood,  proscription;  which  consigns  these  matters 
to  the  gall-bladder,  and  thence  to  the  duodenum.  The  laying 
open  of  the  blood  which  either  is  becoming,  or  has  already  be- 
come, obsolete,  in  which  its  lustration  properly  consists,  is  car- 
ried on  in  the  pori  bilarii  and  hepatic  duct.  Y .  The  blood,  which 
is  the  storehouse  and  repository  of  all  things  which  either  do  or 
will  belong  to  the  body,  lays  open  its  bosom,  and  thereby  ex- 
pends itself  in  supplyins;  the  necessities  of  the  kinc'dom,  and  as 
h  were  immolates  iS  for  the  prosperity  thereof.  It  is  not 
easy  to  express  this  opening  of  the  blood,  its  self-devotion  for  the 
common  good,  or  how  it  expends  itself  on  uses,  by  an  appro- 
priate  term,  and  no  periphrasis  would  answer  the  purpose;  the 
first,  therefore,  we  may  call  laying  open  ;  the  second,  immo- 
lation; and  the  third,  distribution  (r).     Each  is  performed 

(o)  On  these  subjects^  see  the  Part  on  the  Blood,  where  we  shall 
treat  of  its  various  conditions  arising  from  external  and  internal  causes. 

(p)  See  (k)  above. 

(q)  See  n.  180,  above;  and  our  Analysis  of  the  Blood. 

(r)  Inasmuch  as  the  blood  lays  itself  open,  in  order  to  give  birth 
to  the  vital  fluids,  (which  renovate  the  organs  of  the  body,  and  enable 
them  to  perform  their  labors,)  thus  offering  itself  in  a  manner  as  a  kind 
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in  the  conglomerate  glands  of  the  body,  but  preeminently  in 
the  cortical  spherules  of  the  cerebnun,  and  in  the  cineritious 
spherules  of  the  cerebellum,  medulla  oblongata  and  medulla 
spinalis  {s).  Of  all  the  operations  of  the  blood,  this  is  at  once 
the  lai^est  and  the  most  mysterious.  VI.  The  last  stage  of 
these  processes  is  the  return  of  the  blood  which  has  been  laid 
open  and  distributed.  For  whatever  of  genuine  blood  and 
spirit  is  dispersed  in  the  salivary  and  other  vital  jiuces,  is  again 
collected  by  the  beginnings  of  the  veins,  by  the  lymphatics,  and 
by  the  conglobate  glands  of  the  body  and  of  the  cerebrum  (/) ; 
and  re-introduced,  that  is,  returned  into  the  blood,  under  the 
name  of  lymph.  This  is  attended  with  a  perpetual  acquisition 
both  of  new  chyle  and  new  spirit;  and  thus  with  gain  and 
profit  {u) ;  which  perhaps  we  may  be  allowed  to  name,  lending 
ON  INTEREST.  This  is  again  succceeded  by  chylification ;  or  the 
inauguration,  impregnation,  and  marriage  of  the  chyle  {x) ;  and 

of  victim,  and  devoting  itself  for  the  welfare  of  the  kingdom, — ^inas- 
much, I  say,  as  it  thus  suffers  itself  and  its  very  marrows  and  entrails 
to  be  opened,  therefore  the  word,  immolation,  seems  not  unsuitable  to 
the  case.  But  the  manner  in  which  it  bestows  itself,  constitutes  an 
office  of  vast  extent ;  and  if  it  be  subdivided,  specifically  and  parti- 
cularlv,  then  each  subdivision  of  the  office  must  be  named  from  its 
analogy  of  function. 

(«)  The  cortical  parts  of  the  cerebrum  demand  back  the  spirit 
from  the  blood,  and  tram>mit  it  into  circulation  through  the  fibres ; 
wherefore  the  cerebrum  imites  the  softer,  piu^r  and  more  spirituous 
blood ;  and  what  it  does  not  resolve  and  expend,  it  sends  off  into  the 
veins  and  sinuses  of  the  dura  mater;  in  the  extremities  of  which 
sinuses  it  is  again  recruited  and  vivified  with  new  spirit. 

(t)  The  pituitary  gland  is  the  conglobate  gland  of  the  cerebrum. 
Seen.  190(/). 

(u)  The  chyle  itself  expressed  from  the  food,  and  the  spirit  gene- 
rated in  the  cortex  cerebri,  meet  at  the  place  where  the  subclavian  vein 
is  inserted  into  the  jugular :  both  are  new  comers,  and,  as  it  were,  fresh 
guests,  waiting  to  be  inaugurated  into  the  blood ;  consequently,  the 
old  inhabitants  return  with  profit  and  interest,  and  introduce  the 
strangers  to  their  chambers. 

(x)  Chylification  begins  by  the  extraction  of  the  juice  from  the  food, 
and  by  the  cohobation  thereof  with  the  saliva :  this  produces  the  chyle, 

VOL.  I.  CHAP.  IX.  T 
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lastly  by  its  regeneration^  or  its  perpetual  generation.  Tlie 
offices  of  the  viscera,  and  actual  phenomena,  prove  that  such  is 
the  gyre  of  operations,  and  such  the  circle  of  life  of  the  blood. 

203.  All  these  things  proceed  in  the  most  constant  course, 
to  nature's,  or  the  soul's,  appointed  end,  by  means  of  powers 
and  forces,  imparted  to  and  so  implanted  in  all  parts  of  the 
organs.  Each  is  excited  to  its  labors  and  services,  by  a  certain 
propulsive,  or  active  and  living  force,  which  we  may  term  inci- 
TATioN  (y) ;  and  also  by  an  attractive  physical  force  correspond- 
ing thereto,  which  we  may  term  invitation.  The  general 
cause  of  invitation,  is  the  unanimous  tendency  or  effort  of  the 
fluids  of  the  body,  and  particularly  of  the  blood,  to  their  state 
of  equiUbrium ;  which,  if  designated  by  a  single  term,  may 
perhaps  properly  be  called  equation;  referring  both  to  the 
quantity  and  to  the  quality  of  the  blood  {z).    The  general  cause 

which  is  thus  inaugurated  and  introduced  into  the  blood  by  means  of 
the  saliva.  Thus  the  end  of  these  processes  is  coincident  with  the 
beginning. 

(y)  We  before  treated  of  the  attractive  power  of  the  tongue,  the 
mouth,  the  stomach,  the  mesentery  and  the  lacteals,  also  of  that  of 
the  thoracic  duet  and  the  conglobate  glands,  in  our  analyses  of  those 
parts.  This,  however,  is  a  physical  or  mechanical  attraction,  very 
similar  to  that  of  a  syringe  or  syphon.  Thus  the  chyle  is  allured  or 
invited  from  the  peripheries  of  the  intestines  into  the  mesentery,  and 
from  the  mesentery  into  the  subclavian  vein.  But  that  there  is  also  an 
excitative  or  propulsive  force  corresponding  diroughout  to  this  invitative 
force,  see  n.  153  and  163. 

(z)  While  I  have  been  dwelling  on  these  stupendous  mysteries  of 
the  animal  kingdom,  and  endeavoring  to  reduce  its  particular  and 
specific  modes  of  operation  to  a  few  general  heads,  and  these  to  one 
universal  principle,  the  idea  has  offered  itself,  of  a  certain  equation  of 
quantity  and  quality  of  the  fluids,  pervading  the  system,  and  to  which 
nature,  as  if  for  the  sake  of  equilibrium,  tends  and  aspires  with  all  her 
might.  But  since  in  the  body  there  is  a  perpetual  loss  and  restitution 
of  equilibrium  and  rest,  and  consequently,  a  change  of  equation ;  there- 
fore, from  this  source  results  the  diversity  of  the  blood  and  the  serum 
in  the  different  viscera.  For  when  more  of  one  species  of  liquid  is 
demanded,  consumed,  or  eliminated,  in  one  extreme  than  in  another, 
a  new  liquid  of  the  kind  must  immediately  run  thither  to  supply  the 
want,  from  all  parts,  comers  and  provinces  of  the  kingdom,  near  and 
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of  incitation  or  propulsion^  is  a  similar  effort  on  the  part  of  the 
spirits  to  their  state  of  equilibrium  (a) ;  this  is  brought  about  by 

remote :  and  this^  by  reason  of  the  equation  of  quantity  and  quality, 
which  nature  has  ordained  throughout,  for  the  sake,  as  we  before  said, 
of  maintainmg  her  equilibrium.  Wherever,  therefore,  from  any  cause, 
an  excess  of  one  species  is  consumed,  thither  of  course  a  supply  of  the 
same  species  must  flow,  from  other  parts,  near,  intermediate  and 
remote ;  and  with  greater  rapidity  than  to  a  part  where  Uttle  or  none  of 
this  species  is  reqiured.  Thus  where  such  fluid  is  rapidly  suppHed,  the 
quantity  appears  great ;  where  slowly,  it  appears  smaU  ;  when  notwith- 
standing, the  equation  is  maintained,  modified  by  mere  differences  of 
celerity  :  on  which  account,  there  are  many  paths  which  lead  thither, 
and  which  are  so  adapted,  as  to  provide  a  more  copious  afflux,  corre- 
sponding exactly  to  the  efflux.  This  appears  to  be  the  reason  why  the 
blood  full  of  the  better  substances  of  the  kingdom,  rises  to  the  brains ; 
why  the  blood  full  of  its  more  worthless  and  outcast  substances,  goes 
to  the  kidneys  and  the  gall-bladder ;  why  the  blood,  dilute  in  the  first 
instance,  is  loaded  with  substances  in  a  graduated  series,  from  the  lips, 
the  gums,  the  fauces  and  the  oesophagus,  aU  the  way  to  the  stomach 
and  the  intestines ;  why  the  spirit  of  the  mother  is  emulged  by  the 
embryo ;  why  the  power  of  venery  is  encreased  by  its  exercise  ;  why 
the  breasts  and  teats  overflow  while  the  infant  sucks  ;  and  why  habit 
becomes  second  miture ;  with  many  other  things,  which  proceed  from 
this  single,  simple  and  universal  source  and  law.  But  this  is  a  subject 
requiring  deep  investigation ;  consequently,  if  it  be  laid  down  briefly, 
and  not  illustrated  constantly  by  examples,  and  proved  by  a  continual 
reference  to  fiicts,  its  details  must  appear  for  the  most  part  entirely 
hypothetical. 

(a)  As  long  as  animal  Hfe  continues,  there  is  a  perpetual  destruction 
of  equihbrium  :  so  the  higher  powers  ordain,  for  by  this  means  effort 
is  perpetuated.  The  appetites  and  pleasures  of  the  body,  the  passions 
of  the  animal  mind,  and  the  desires  of  the  rational  mind,  arising  from 
infinite  causes  and  incentives  within  and  without  the  microcosm,  disturb 
the  animal  worlds  as  tempests  disturb  the  quiet  of  the  atmosphere, 
and  constantly  call  forth  new  and  contending  inclinations ;  whence  I 
have  often  termed  the  passions,  the  incentives  of  corporeal  Hfe.  A. 
similar  effort  to  equilibrium  on  the  part  of  the  spirits,  cannot  fail  to  pro^ 
duce  this  active  and  propulsive  force  of  the  blood-vessels  ;  for  the  spirit^ 
actuate  the  very  fibres ;  the  fibres  actuate  the  vessels,  consequently  t^x 
organic  forms  constructed  of  vessels  and  motive  fibres.  But  turm^^:^ 
and  danger  of  absolute  destmction  arise,    whenever  contentions 

t2 
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means  of  the  organism  of  all  ports  of  the  body ;  also  by  means 
of  the  animation  of  the  brains^  the  respiration  of  the  lungs^  and 
the  corresponding  movement  of  the  fibres^  in  particular  and  in 
general.  Now  in  order  that  all  these  causes  may  constantly 
pass  into  their  effects  along  the  appointed  channels^  similar 
powers  and  forces  are  almost  everywhere  indefinitely  multiphed ; 
and  this  may  be  called^  the  unanimous  conspiring  of  effi- 
cients (6).  The  powers  and  forces  so  conspiring,  proceed  in  a 
constant  series  from  greatest  to  least :  whence  arises  a  continu- 
ously successive  progression  of  efficients  and  effects  (r).  Such 


struggles  spring  up  between  the  spirits  and  the  blood,  with  respect  to 
their  different  equations  of  motion. 

(b)  The  vessels  are  so  multiplied,  and  so  united  by  infinite  anas- 
tomoses ;  likewise  the  lymphatics  and  the  lacteals ;  also  the  motive 
fibres,  the  glands  and  papilla: ;  the  cells  in  the  tissues ;  the  pori  bilarii 
in  the  liver ;  the  cortical  substances  in  the  cerebrum,  &c. ;  that  even 
were  a  large  part  of  the  myriads  to  be  wanting,  the  effect  would  still 
follow,  although  not  so  fully. 

(e)  Every  series  has  its  greatest  and  its  least,  or  its  maximum  and 
its  minimum  ;  its  congregate  of  many  parts,  its  congregate  of  few,  and 
its  positive  unity.  The  greatest  or  maximum  of  the  vessels  is  the  aorta 
and  the  vena  cava;  the  least  or  minimum,  is  the  finest  arterial  and 
venous  capillary.  The  hepatic  duct  is  the  largest  poms  bilarius  :  the 
muscle  is  the  largest  fibre ;  the  several  motive  fibres  are  its  unities.  The 
nerves  are  congregates  of  fibres ;  the  fibres  are  the  simples  of  the 
nerves.  The  passage  by  a  continuous  series  from  compounds  to  the 
simples  thereof,  is  called  successive  progression ;  and  as  in  substances, 
so  in  aU  their  predicates  and  accidents.  But  there  is  no  such  progres- 
sion from  posterior  to  prior  things — a  poaterioribus  ad  priora :  for 
continuously  successive  progression  itself,  terminates  in  the  imity  of 
the  compound  ;  from  this  unity  as  a  new  compound,  another  progression 
commences  and  continues  :  thus  we  leap  from  posterior  to  prior  things, 
but  do  not  progress.  These  explanations,  however,  are  only  rudi- 
mentary and  superficial ;  that  is,  they  are  the  most  general  doctrines  of 
the  chemistry  of  animal  nature :  but  the  real  principles  and  more  in- 
ternal doctrines,  can  scarcely  come  forth  at  all  from  the  deep  recesses 
of  nature's  organic  laboratory,  or  be  revealed  to  the  human  mind, 
excepting  by  a  kind  of  indirect  and  reflex  view,  caught  as  it  were  from 
the  mirror  of  generals  :  which  is  the  reason  of  our  declaration  (n.  178), 
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is  a  general  view  of  the  metachymic  processes  of  animal  nature, 
which  we  shall  unfold  and  elaborate  more  distinctly,  and  in  suc- 
cessive order,  in  the  analysis  of  this  and  the  other  viscera.  The 
state  of  the  human  mind  requires,  for  the  sake  of  distinct  per- 
ception, that  we  educe  every  thing  fix)m  a  common  source  and  a 
universal  idea,  and  also  refer  it  thither :  which  is  the  reason  of 
this  prologue.     We  now  proceed  to  the  liver. 

204.  The  Liver  is  the  general  laboratory  for  the  defecation 
of  the  chyle,  and  for  the  lustration,  and  hence  also  for  the  rege- 
neration of  the  blood  :  it  performs  a  kind  of  ultimate  and  conclu- 
sion of  the  functions  of  all  the  abdominal  viscera  (d).  Conse- 
quently, it  is  the  place  of  preparation  for  the  hepatic  bile  (e), 
which,  with  the  cystic  bile,  is  the  ultimate  salivary  menstruum. 

that  the  rays  of  rational  sight  here  faU,  disperse,  and  vanish  in  mid- 
way, in  the  same  manner  as  the  rays  of  ocular  sight  in  the  universe. 

(d)  That  the  liver  gives  the  last  touch  and  finish,  that  is,  perfects 
and  completes  the  works  of  aU  the  abdominal  viscera,  is  very  con- 
spicuous from  the  influx  of  blood  into  the  great  sinus  of  the  porta ; 
that  is,  from  the  stomach,  the  intestines,  the  mesentery,  the  pancreas, 
the  spleen,  the  omentum,  and  even  from  the  peritonaeum  and  the  dia- 
phragm. For  the  veins  which  form  the  porta,  are  the  veins  of  the 
intestines  and  mesentery,  (commonly  called  the  mesaraic  veins,  because 
their  branches  unite  in  the  mesarseum,)  and  the  internal  hsemorrhoidal 
vein;  also  the  veins  constituting  the  coronaria  ventriculi  and  pylori,  and 
the  vasa  brevia  of  the  stomach ;  besides  which  there  are  the  epiploic 
or  omental  veins  ;  the  pancreatic  and  the  splenic  veins.  Inasmuch  as 
all  these  viscera,  particularly  the  pancreas  and  the  spleen,  are  entirely 
made  up  of  arterial  and  venous  ramifications;  and  inasmuch  as  the 
arteries,  according  to  their  nature,  constantly  secrete  and  excrete  some- 
thing ;  and  the  veins  as  constantly  absorb  something ;  and  inasmuch  as 
the  venous  reticulations  of  the  stomach  and  intestines  are  continually 
opening  their  mouths  for  the  fresh  chyle ;  and  inasmuch  as  all  this 
crowd  of  vessels,  and  in  the  foetus,  the  whole  mass  of  the  blood,  goes 
to  the  liver  alone,  and  is  wonderfully  distributed  therein ;  and  inasmuch 
as  there  is  no  other  door  or  gate  through  which  this  blood  can  enter  the 
vena  cava,  and  go  towards  the  heart,  but  through  the  liver  and  the 
mesentery  alone, — ^therefore,  of  necessity,  the  liver  must  perform  some 
ultimate  office,  which  is  also  the  complement  and  the  conclusion  of  the 
offices  of  the  abdominal  viscera. 

(e)  It  follows  from  this,  that  the  purer  and  clearer  chyle  goes  into 
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205.  To  enable  it  to  discharge  these  crowning  functions^  the 
liver  receives  the  semi-digested  and  crude  chyle  from  the  sto- 
mach and  intestines  (/),  but  by  way  of  the  veins,  as  the  mesen- 
tery by  way  of  the  lymphatics  {g) :  also  the  impure  blood  firom 

the  blood,  and  the  unclean  or  feculent  portion,  into  the  hepatic  bile ; 
hence  we  call  the  liver,  the  defecatory  of  the  chyle  :  likewise,  that  the 
harder  and  more  intractable  blood  is  here  sundered  into  its  parts,  the 
finer  of  which  are  sent  into  the  blood,  and  the  worthless,  into  the  same 
bile ;  hence  we  call  the  liver,  the  lustratory  of  the  blood.  But  the 
blood-globules  which  are  so  indurated  and  resisting  as  to  refuse  to  be 
resolved  or  laid  open,  are  thrown  out  into  the  gall-bladder,  and  con- 
stitute the  cystic  bile.  From  these  two  functions  results  this  third, 
that  the  liver  is  the  regeneratory  of  the  blood, 

(/)  The  stomach  and  the  intestines  are  only  the  first  vessels,  and 
as  it  were  receivers  and  retorts,  mto  which  the  aUment,  diy  and  moist, 
is  poured ;  consequently,  they  merely  begin  the  true  work  of  digestion 
and  chylification,  and  perform  the  rudiments  thereof.  Wherefore  the 
ventricular  and  intestinal  chyle  must  be  considered  as  only  crude  and 
scarcely  half  digested ;  and  therefore  as  requiring  to  be  rectified  and 
refined  in  the  Hver.     See  n.  168  (u). 

{g)  The  chyle  of  the  stomach  and  intestines  is  partly  imbibed  by 
the  veins,  partly  by  the  lacteals :  that  absorbed  by  the  venous  orifices 
goes  by  a  venous  path,  which  conducts  it  towards  the  hver :  but  the 
chyle  imbibed  by  the  lacteals  goes  by  a  lymphatic  path,  which  conducts 
it  to  the  mesentery.  The  quantity  of  chyle  which  goes  by  way  of  the 
veins  from  the  stomach  and  intestines  to  the  liver,  may  be  inferred 
from  the  vast  number  of  little  veins  and  reticulations  of  veins  which 
exist  in  both ;  retiform  plexuses  having  been  discovered  and  fully 
described  by  many  anatomists,  in  the  internal  coat,  and  particularly  in 
the  nervous  as  well  as  in  the  cellular  coats,  in  both  the  stomach  and 
intestines.  Moreover,  the  very  glands  and  papillse  of  the  intestines, 
and  their  ducts  even,  are  mere  tissues  of  arterial  and  venous  capillaries ; 
whence  we  may  conclude  what  a  quantity  of  chyle  they  ever3rwhere 
absorb,  and  transmit  towards  the  Hver  :  as  may  be  concluded  also  from 
the  mesenteric  glands  themselves,  which  the  vessels  enter  and  leave  in 
abundance,  pouring  their  blood,  impregnated  with  chyle,  into  the  veins 
which  are  flowing  to  the  gate  of  the  liver.  The  peculiar  office  of  the 
veins  consists  in  imbibing  the  fluid  applied  to  them :  that  in  the  present 
instance  they  imbibe  the  chyle,  is  proved  by  the  case  of  all  those 
animals  that  are  destitute  of  mesentery  and  thoracic  duct,  (as  the  whole 


THE    LIVER   AND   THE    OALL-BLADDER.  279 

the  spleen,  the  pancreas,  and  the  omentum,  and  from  the  me- 
sentery itself  (A).  This  chyle  and  blood  it  brings  together  into 
the  sinus  of  the  porta ;  and  therein  mixes  and  confoimds  clean 
things  with  unclean,  soft  with  hard,  shapely  with  shapeless,  and 
living  with  dead  (i).  Such  is  nature's  usual  mode  of  working  in 
all  her 'Universes  {k). 

tribe  of  birds  and  insects,)  in  which  the  chyle  manifestly  passes  into  the 
blood  by  way  of  the  veins  alone. 

(A)  In  the  chapters  on  the  Spleen,  Pancreas,  and  Omentum,  we 
shall  shew,  from  experimental  evidence,  that  the  spleen  purifies  the 
blood  itself,  or  purges  away  its  heterogeneous  parts,  and  remits  what  is 
still  not  properly  purified  to  the  pancreas  and  the  omentum  :  and  that 
the  pancreas  and  the  omentum  send  the  residue  that  is  still  not  defe- 
cated, but  which  requires  further  purification,  to  the  liver :  thus  that 
the  liver  completes  and  concludes  the  work  begun  by  the  spleen,  and 
continued  by  the  pancreas  and  omentum. 

(t)  I  do  not  think  there  is  in  the  whole  body  another  such  sewer 
and  turbid  gulf  of  humors,  as  the  vena  portae  :  for  the  chyle  rushes  in 
thither  with  all  its  impurities,  and  the  blood  with  all  its  sediments.  In 
order  for  the  Hver  to  separate  all  these  materiab,  in  short,  to  defecate 
and  purify  both  the  chyle  and  the  blood,  it  absolutely  requires  to  be  of 
considerable  size. 

(k)  It  is  well  worthy  of  observation,  that  nature,  in  the  ultimates 
of  her  world,  first  confounds  and  crowds  the  elements  into  one,  before 
she  separates  them,  or  calms  her  world.  In  the  chambers  of  the 
heart,  particularly  in  its  right  chambers,  she  brings  together  the  blood, 
the  serum  and  the  spirit ;  in  short,  whatever  the  veins  can  possibly 
scrape  together  from  every  source.  In  the  stomach,  she  heaps  together 
all  kinds  of  food  and  aliment,  dry  and  moist ;  fruits,  fermented  Hquids, 
mucus,  sputa  and  salivse.  In  the  ventri^es  of  the  cerebrum  she  brings 
together  various  things  in  a  similar  manner.  And  not  only  is  this  the 
case  in  her  animated,  but  also  in  her  inanimate  worlds.  Thus,  by  tem- 
pests, winds,  clouds,  rain  and  lightning,  and  by  myriads  of  efiiuvia 
streaming  like  a  torrent  from  her  three  kingdoms,  she  confounds  the 
atmosphere ;  and  yet  these  very  tempests,  showers  and  thunders,  are 
the  means  of  its  purification.  In  this  manner  she  is  continually  re- 
ducing her  universe  to  a  kind  of  chaos,  in  order  that  she  may  select  all 
things  therefrom,  and  distribute  them  into  their  proper  places.  Similar 
is  the  condition  of  human  minds :  generals  enter  them  at  first,  without 
distinction  or  digestion,  and  induce  a  kind  of  dark,  obscure  and  mid- 
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206.  This  medley,  turbid,  and  impure  stream  the  sinus  sends 
out  by  five  doors  or  gates,  and  afterwards  by  a  variety  of  pas- 
sages, and  diffuses  throughout  the  mass  of  the  liver  (/) ;  and 
drives  it  successively  through  finer  and  finer  strainers,  into 
myriads  of  glands,  which  are  so  many  little  sinuses,  least  organs 
for  the  defecation  of  the  chyle,  and  for  the  lustration  of  the 
blood  (m).     In  these  it  sifts  and  divides  the  muddy  current  into 

night  state ;  but  fix)in  this  chaos,  more  and  more  distinct  ideas  are 
gradually  evolved,  and  produce  understanding  and  clarity.  Just  as  the 
liver  evolves  order  and  distinctness  fix)m  the  chaos  of  the  vena  portse. 

(f)  In  the  whole  animal  body  there  is  no  worthier  subject  of  en- 
quiry than  that  presented  by  the  liver ;  which  is  the  reason  why  we 
devote  so  much  space  to  it ;  for  we  are  here  instructed  respecting  the 
order  and  the  art  whereby  nature  distinguishes  particulars,  and  dis- 
tinctly distributes  them  for  their  various  uses.  First  of  all  she  throws 
from  the  sinus  the  obscure  and  muddy  stream,  full  of  all  kinds  of  impu- 
rities, sanguineous  and  chyUferous ;  and  sends  it  by  several  branches 
into  the  substance  of  the  Hvcr :  from  the  trunks  thus  put  forth  she 
educes  other  branches ;  from  the  branches,  twigs  ;  and  from  the  twigs, 
villi ;  and  finally  threads  of  inconceivable  minuteness.  (Ruysch  shews, 
in  one  of  his  plates,  the  manner  in  which  the  first  venous,  or,  if  you 
please,  arterial  stems,  (they  are,  in  fact,  neither,  or  both,)  are  continu- 
ally splitting  and  subdividing  into  offsets  or  lateral  ramifications ;  never 
stopping  until  they  arrive  at  their  unities,  in  the  minutest  threads.) 
Then  first,  at  the  very  extremes,  she  conglomerates  them,  and  fashions 
new  sinuli  or  glands,  as  it  were  new  portee  ;  in  such  vast  numbers,  that 
myriads  of  them  are  not  equal  to  the  grand  sinus  of  the  vena  porttt. 
Thus  these  glands  are  placed  at  one  extreme,  the  great  vein  at  the 
other,  but  the  two  are  closely  connected  by  continuous  branches ;  and 
they  are  mutually  respective  and  correspondent,  as  the  two  extremes  of 
one  thing,  or  as  the  first  and  the  last,  the  maximum  and  the  minima^ 
the  composite  and  the  simples,  the  sum  and  the  unities  thereof. 

(m)  That  similar  types  of  the  large  occur  universally  in  the  leasts, 
sec  n.  100.  These  least  types  must  be  considered  as  the  unities  of  the 
large,  and  as  the  ultimate  divisions  of  their  compound  or  concrete ;  con- 
sequently as  similar  to  it  in  essence  and  nature  ;  the  sole  difference  con- 
sistmg  in  magnitude  and  multitude.  "  The  liver,"  says  Wnislow,  "  is 
composed  of  several  kinds  of  vessels,  the  ramifications  of  which  are 
multiplied  in  a  stupendous  manner,  and  by  the  intert^^incment  of  their 
capillary  extremities,  form  an  innumerable  quantity  of  friable  and  pulpy 
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three  species :  one  it  assigns  to  the  veins;  another  to  the  lacteals ; 
and  a  third  to  the  pori  bilarii :  that  assigned  to  the  veins  it  de- 
termines to  the  cava ;  that  to  the  lacteals^  to  the  receptaculum 
chyli;  and  that  to  the  pori  bilarii^  to  the  duodenum  (n). 

207.  The  convoluted  twigs  of  the  vena  portse  are  the  princi- 
pal constituents  of  these  Uttle  glandular  sinuses  or  noduli^  and 
prepare  a  way  to  them  and  open  into  them(o).     The  ultimate 

granules,  which  are  looked  on  as  so  many  peculiar  organs,  whereby  a 
particular  fluid  is  secreted*'  (n.  194).  Malpighi  dissertates  with  much 
elegance  on  these  glandular  bunches  and  clusters.  See  n.  197.  Littre 
has  demonstrated  these  glands,  of  nearly  a  line  in  diameter,  and  the 
extremities  of  the  arteries  and  of  the  vena  portae  terminating  in  them 
(u.  199).  "Wherever/*  says  Boerhaave,  "the  last  ramifications  of  the 
veins  meet,  they  become  so  small,  that  they  appear  to  terminate  in  a 
singularly  fine  substance,  made  up  as  it  were  of  little  brushes  arranged 
in  bundles  in  which  distinct  globules  seem  to  be  formed,  composed  of 
almost  invisible  vessels,  and  separate  from  each  other.  These  corpus- 
cules  are  very  similar  to  what  are  called  simple  glands."  (Inat,  Med.y 
n.  342.)  The  liver  of  the  louse,  according  to  Swammerdam,  "  may 
easily  be  divided  into  many  little  grains,  like  glands.  The  liver  [of  the 
covered  snail]  seems  to  consist  of  small  equidistant  granules**  (n.  198). 
So  also  the  mutis  of  the  cuttle-fish  (ibid).  Nor  do  Ruysch  and  Hcister 
deny  the  existence  of  these  parts,  only  they  will  not  call  them  glands  ; 
nor  do  they  deny  the  existence  of  the  cortical  substances,  which  are, 
indeed,  perfectly  visible  to  the  microscope. 

(n)  Each  of  these  particulars  will  be  considered  separately  in  the 
sequel. 

(o)  As  appears  by  the  divarication  of  its  branches  from  their  trunks ; 
sec  Ruysch*  s  Tabulae.  But  the  question  occurs.  In  what  way  does  the 
vena  portae  contribute  to  the  formation  of  the  gland  ?  and  in  what  way 
do  the  hepatic  artery  and  vein  contribute  to  it  ?  With  respect  to  the 
vena  portue,  its  very  continuity  shews,  that  its  coat,  ramifying  and  be- 
coming thinner  and  thinner  to  this  point,  forms  the  gland  by  a  process 
of  conglomeration  or  convolution :  very  much  in  the  same  manner  as 
cverA'wherc  else  in  the  animal  kingdom  ;  and  even  as  in  the  vegetable 
kingdom ;  in  which  latter  the  inner  bark  expands  ultimately  into  a  tube- 
rous nodule,  where  it  terminates  in  circles  and  gyrations.  "  The  extre- 
mities of  all  the  ramifications  [of  the  vena  portae],**  says  Winslow, 
"end  in  pulpy,  friable  granules*'  (n.  194).  The  coat  of  the  vena  portae 
is  a  continuation  of  the  common  coat  of  the  liver,  and  this  latter  is  a 


282  THE   ANIMAL   KINGDOM. 

ramifications  of  the  hepatic  vein  and  artery^  also  enter  and 
connect  them^  and  insert  into  them  their  little  lips ;  hence  their 
glandulo-organic  form^  woven  of  the  ends  of  these  three  ramifi- 
cations {p).     All  these  interlacing  vessels^  namely^  the  portal 

contiaiiation  of  the  peritonBeum,  which^  where  it  accompanies  or  en- 
closes the  vessels^  is  called  the  capsule  of  Glisson.  '^  The  capsule  of 
Glisson/'  says  Heister,  *'  is  contmuous  with  the  peritonaeum,  enclosing 
the  branches  of  the  vena  portse,  the  arteries,  and  the  biliary  ducts,  as 
they  approach  to,  and  afier  they  enter  the  liver"  (n.  191).  Thus  not 
only  does  the  vena  portse  concentrate  itself  in  these  places,  and  produce 
a  representation  of  itself  in  the  least  forms,  but  this  is  even  the  case 
here  with  the  Uver  itself,  the  peculiar  nature  of  which  commences  in 
these  glands.  The  peritonseum  also  here  at  length  forms  a  knot,  and 
buds  forth  in  like  manner :  for  whatever  is  the  cause  of  the  cause,  is 
also  the  cause  of  the  thing  caused.  Consequently,  these  spots  [the 
glands]  are  the  centres  and  meeting-places  of  the  abdominal  viscera. 

(p)  The  hepatic  vein,  arising  in  these  cradles  of  the  liver,  conveys 
the  blood  into  the  branches  of  the  vena  cava :  nay  sometimes  this  vein 
is  reckoned  among,  and  confounded  with,  the  branches  of  the  vena 
cava.  "The  blood,"  says  Winslow,  "is  conveyed  away  by  a  great 
number  of  minute  venous  ramifications,  which  afterwards  unite  into 
three  principal  branches,  that  terminate  in  the  vena  cava.  These  in 
general  are  simply  called,  hepatic  veins."  (n.  194.)  The  hepatic  artery 
arises  from  the  right  branch  of  the  cceliac,  and  entering  the  liver  not 
far  from  the  vena  portae,  ramifies  through  the  viscus  in  all  directions  : 
see  Bidloo,  Jndi.  Hum.  Corp.,  tab.  xxxviii.,  fig.  5 ;  where  the  trunk 
or  channel,  and  its  insertion  into  the  liver,  are  beautifully  delineated. 
That  both  the  hepatic  vein  and  artery  penetrate  all  the  way  to  these 
glandular  and  central  forms,  see  above,  schol.  (m)  and  (o) :  that  they 
also  insert  their  extremities  therein,  is  very  evident  from  the  down  and 
villosity  wherewith  the  interior  cavities  of  these  glands  are  covered ;  as 
shewn  by  the  microscope.  "  The  extremities  of  the  ramifications,"  says 
Winslow,  "  end  in  pulpy,  finable  granules,  which  when  examined  through 
a  microscope  in  clear  water,  seem  to  be  thick  villous  follicles :"  and 
again,  "They  are  of  a  pulpy  texture,  like  radiated  villi."  (n.  194.) 
Hence  it  is,  that  if  we  inflate  either  the  biliary  duct,  the  hepatic  vein 
or  artery,  or  any  of  the  branches  of  the  vena  portae,  the  glandular 
follicles  are  distended ;  which  would  not  be  the  case  unless  the  ex- 
tremities of  these  vessels  either  terminated  or  commenced  therein. 
Winslow  says,  "  If  we  blow  through  a  tube  into  the  vena  portae,  vena 
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veins  and  the  hepatic  veins  and  arteries^  are  here  in  their  leasts; 
or  in  coming  hither^  proceed  &om  greatest  to  least ;  and  when 
they  are  in  their  leasts  and  as  it  were  their  unities^  they  then 
commence  their  play^  that  is^  exert  their  powers^  and  exercise 
their  forces  and  peculiarities^  with  the  most  perfect  distinct- 
ness (g).  But  where  they  end  there  they  also  begin^  so  that 
their  last  term  is  their  first. 

cava,  hqMitic  arteiy,  or  trunk  of  the  pori  bilarii,  but  especially  into 
the  yeinSy  the  mass  of  the  liver  immediately  begins  to  swell,  and  tlie 
granules  next  the  surface  are  raised,  and  become  more  perceptible." 
(n.  194.)  What  further  than  this  may  be  the  implantation  and  dis- 
tribution of  the  extremities  of  the  vein  and  artery  in  these  glands,  must 
at  present  be  a  matter  of  mere  conjecture.  The  fine  villosity  plainly 
shews,  that  they  are  inserted  therein,  just  like  the  arterial  extremities 
in  other  parts,  which  eructate  some  serous  humor  into  a  particular 
cavity ;  and  like  the  venous  extremities,  which  absorb  some  humor  fit)m 
the  cavities ;  it  shews,  in  short,  that  the  extremities  do  certainly  open 
therein.  Furthermore,  a  surface  composed  or  conglomerated  of  a 
branch  of  the  vena  portae,  seems  to  serve  the  glands  as  a  basis  and  wall, 
or  parietal  covering ;  as  I  shall  endeavor  to  prove  presently  by  many 
considerations.  Hence  these  forms  are  not  made  up  entirely  of  vesseb, 
but  also  of  a  common  production  of  the  vena  portae  and  of  the  liver, 
as  well  as  of  the  nervous  fibrilke,  which  closely  accompany  the  hepatic 
veins  and  arteries.  Thus,  inasmuch  as  they  are  not  mere  convolutions 
of  vessels,  they  seem  to  merit  the  name  of    simple  glands. 

(q)  This  we  before  named,  the  successive  progression  of  efficients, 
which  progression  is  continuous,  and  takes  place,  when  a  trunk  de- 
creases constantly  into  branches,  and  ends  in  the  most  minute  and 
imperceptible  twigs.  Every  artery  in  the  body  progresses  in  this  man? 
ner ;  fit)m  the  heart,  namely,  and  the  aorta,  to  the  minutest  twigs, 
which  may  be  considered  as  the  unities  of  the  arteries.  The  veins 
likewise  progress  fit)m  their  least  to  their  greatest ;  from  the  least  venous 
threads  to  the  vena  cava,  which  terminates  in  the  grand  venous  reservoir, 
that  is  to  say,  in  the  right  auricle  of  the  heart.  But  the  veins  which 
go  to  the  liver,  ramify  thus,  not  once  only,  but  twice :  for  the  coeliac 
artery  divides  into  the  smallest  capillaries  in  its  way  to  the  liver ;  first, 
namely,  in  the  pancreas,  the  intestines  and  the  stomach:  thence  as 
from  new  beginnings,  the  vessels  again  enlarge  towards  the  vena  portae ; 
from  the  vena  portae  they  gradually  again  diminish,  until  they  reach 
the  hepatic  glands :  and  from  the  glands,  they  once  more  successively 
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208.  Into  these  little  sinuses  the  vena  portae  spews  its  muddy 
wave;  the  hepatic  artery  sprinkles  the  new  essences  of  the  serum 
and  the  blood  (r) :  the  hepatic  vein  elects  and  absorbs  from  the 

increase  in  calibre  :  and  this,  in  fact,  thrice  or  four  times ;  if  we  con- 
sider them  as  first  contracting  in  the  spleen,  and  dilating  again  towards 
the  stomach  and  the  vena  coronaria  ventriculi ;  and  as  then  again  sub- 
dividing into  small  branches,  and  emptying  themselves  into  the  vena 
portae :  as  they  necessarily  must  do,  in  order  that  the  blood  and  the 
chyle  which  they  carry,  may  be  purified.  But  in  these  glands  they  are 
not  the  same  veins  as  entered  through  the  branches  of  the  porta ;  nor 
are  they  absolutely  continuous  with  the  latter ;  but  they  are  new  venous 
germs  or  roots,  growing  up  in  these  places.  The  reason  why  the  ves- 
sels, when  they  reach  their  leasts  and  unities,  come  into  possession  of 
their  true  powers,  appears  to  be,  that  they  are  then  nearer  to  their 
parent  fibres,  in  which  a  higher  power  resides :  for  the  perfection  of 
everything  is  in  proportion  to  its  simplicity :  they  are  then  under  the 
government  of  intrinsic  accidents,  and  not  at  the  same  time  of  ex- 
trinsic accidents.  But  we  shall  speak  further  on  these  subjects  else- 
where. 

(r)  Were  it  not  for  the  hepatic  artery,  the  defecation  of  the  chyle 
and  the  lustration  of  the  blood  could  i^ever  be  accomplished  by  the 
Hver.  The  hepatic  artery  sprinkles  in  first  the  blood,  and  the  essentials 
of  the  blood  when  in  a  state  of  division :  next,  particularly  in  the  he- 
patic duct,  it  pours  in  the  obstinate,  resisting,  and  antiquated  blood,  in 
order  that  it  may  be  sundered  mto  its  parts  by  the  grinding  action  of 
the  duct.  With  respect  to  the  first  point,,  the  chyle  in  the  vena  portae 
appears  to  be  so  clogged  with  impure  blood,  that  it  does  not  readily 
allow  itself  to  be  separated  in  these  most  minute  and  delicate  glands ; 
wherefore  it  is  necessary  to  have  fresh  blood,  to  dilute  it,  and  like  a  kind 
of  sponge  or  pumice,  or  like  a  kindred  and  kindly  menstruum,  to  absorb 
the  purer  parts  of  the  viscid  chyle ;  and  thus  render  it  suitable  to  be 
applied  to  the  outstretched  teats  or  Hps  of  the  little  veins.  This  I  have 
before  termed,  the  inauguration  of  the  chyle  into,  and  its  marriage 
with,  the  blood,  or  the  essential  serum  and  spirit  thereof.  See  n. 
202.  The  same  thing  is  accomplished  in  these  glands  as  in  other 
parts,  and  in  the  most  general  manner  in  the  left  subclavian  vein,  where 
the  new  lymph  and  the  fresh  spirit  of  the  cerebrum  flow  to  meet  the 
chyle  carried  up  by  the  thoracic  duct.  See  n.  190  {/).  It  would  be 
tedious  in  this  place  to  bring  forward  all  the  proofs  of  the  fact,  that 
there  is  such  a  nature  as  this  in  the  blood  and  its  spirit.     With  respect 
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current  the  chyle  married  to  the  blood:  the  fine  cellular  tissue, 
stretched  round  in  all  directions,  imbibes  the  lymph  driven  out 
through  the  pores  {s) :  the  fluid  refuse  is  thrown  out  itlto  the 
pori  bilarii,  or  roots  of  the  hepatic  duct  (/).    All  these  results 


to  the  second  office  of  the  hepatic  artery,  of  conveying  the  hard  and 
unyielding  blood  to  the  hepatic  duct,  or  even  to  the  gall-bladder,  it 
will  be  explained  presently.  The  office  of  nourishing  the  Hver  is  very 
generally  attributed  to  this  artery  ;  but  let  us  understand  first  what  nu- 
trition is.  If  it  consist  in  the  impletion  of  the  veins  and  arteries  with 
blood,  I  grant  the  point.  But  inasmuch  as  the  veins  and  arteries,  in 
their  intimate  structure,  consist  of  nothing  but  fibres,  and  inasmuch  as 
the  tissue  of  the  Hver  consists  of  arteries  and  veins,  therefore  it  follows 
that  nutrition  is  primarily  owing  to  the  fibres,  consequently  not  to  the 
body  but  to  the  brain. 

(s)  That  the  Httle  membrane  which  covers  each  gland  is  permeable 
and  porous,  may  be  conjectured  not  only  from  the  mode  in  which  the 
minute  vesseb  are  connected  together,  as  leaving  interstices  between 
them  ;  but  also  from  analogy  with  certain  other  glands,  as  the  tonsils, 
&c.,  and  particularly  with  the  whole  spleen  and  its  tissue  of  vessels ; 
but  principally  from  the  cellular  substance  with  which  the  gland  is  here 
surrounded.  The  truth  is,  that  a  cellular  tissue  of  the  finest  kind  sur- 
rounds not  only  the  hepatic  duct,  and  the  fasciculus,  but  also  each  of 
the  vessels  separately.  "  The  convex  side  of  the  capsule,"  says  Win- 
slow,  '*  gives  off  a  number  of  filaments,  which  form  a  cellular  tissue 
that  insinuates  itself  between  the  glandular  granules"  (n.  196).  ''Each 
glandular  granule  is  invested  by  a  particular  expansion  of  the  capsule 
of  Glisson"  (n.  194)  ;  and  to  this  capsule  a  fine  cellular  tissue  is  con- 
stantly adherent.  This  glandular  texture,  and  the  lymphatic  vessels 
which  absorb  such  a  quantity  of  fluid  ^m  this  very  tunic,  seem  to 
warrant  the  conclusion,  either  that  the  extremities  of  the  coeliac  artery 
throw  out  thither  some  serosity,  or  that  the  capsule  transmits  some 
exudation  through  its  pores :  no  third  supposition  is  possible.  It  is 
very  probable  that  there  is  some  transudation,  both  for  the  reasons  al- 
leged, and  for  this  further  reason,  that  a  cellular  down  of  the  same 
kind  as  that  mentioned  above,  universally  covers  even  the  very  veins  and 
the  pori  bilarii.  But  let  us  merely  assume  the  point  for  the  present ;  in 
the  sequel  we  shall  find  it  supported  by  an  abundance  of  experimental 
eridence. 

(t)  As  there  is  an  ingress  of  the  blood  of  the  vena  portae  into  the 
glands,  so  there  is  also  an  egress  of  the  blood  from  them ;  just  as  in  all 
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are  accomplished  by  the  alternate  expansion  and  contraction  of 
the  sinuses^  ducts  and  vessels^  large  and  small  {u). 

209.  These  little  vascular  balls^  or  glandular  sinuses^  are  the 
very  principles  of  the  liver  and  its  functions  (y).     From  these 

the  other  glands,  both  conglomerate  and  conglobate.  This  may  be 
demonstrated  by  the  inflation  of  the  biliary  duct,  which  distends  the 
gland,  in  the  same  manner  as  inflation  of  the  branches  of  the  vena 
portae,  or  of  the  hepatic  vein.  See  above  (jp).  The  feculent  matter 
which  is  intruded  by  the  branch  of  the  vena  portse,  and  which  has  no 
opportunity  of  escaping  through  any  lesser  porta,  into  the  pori  bilarii, 
produces  varices  and  tumors,  such  as  have  been  observed  by  Ruysch 
and  others  in  diseased  hvers. 

(u)  Nothing  of  work  can  be  performed  in  any  part,  or  in  any  com- 
pound, without  an  active  and  living  force,  or  a  motion  of  expansion  and 
contraction.  This  is  the  vital  principle  of  all  operations.  We  conclude 
from  the  chain  and  tenor  of  causes,  that  while  the  vena  portse  is  dis- 
goi^ing  its  turbid  stream,  the  hepatic  artery  is  also  disgorging  its  liquid, 
and  that  these  circumstances  produce  expansion  or  diastole  of  the 
glands,  during  which  nothing  is  expressed  from  them ;  but  that  when 
systole  or  contraction  supervenes,  the  veins  imbibe  their  portion,  and 
the  limpid  residue  is  expressed  through  the  pores  of  the  Uttle  tunic, 
and  the  sediment  that  remains,  into  the  poms  bilarius :  just  after  the 
same  manner  as  in  the  heart  itself,  concemii^  which,  see  my  Economy  of 
the  Animal  Kingdom,  treatise  i.  Respecting  the  times  of  the  expansion 
and  contraction  of  the  glands,  see  below,  n.  214  (q), 

(f/)  The  least  glands  of  the  body,  wherever  situated,  are  the  prin- 
ciples of  all  operations.  The  little  vessels  and  ducts  of  which  the  glands 
are  the  matrices  or  uteri,  and  which  proceed  from  the  glands,  are  the 
continuations  of  those  principles,  consequently,  of  the  operations :  so 
that  these  principles,  like  signs,  lead  consecutively  to  the  things  signi- 
fied, or  like  efficient  causes,  to  results  and  effects.  Thus  it  is  with  the 
cortical  glands  of  the  cerebrum  and  cerebellum,  which  are  the  sources 
of  the  fibres ;  consequently  the  principles  of  their  operations ;  and 
which,  therefore,  produce  the  living  forces  and  actions  in  the  body. 
But  as  the  least  glands  are  beginnings  or  principles,  so  also  are  they 
ends ;  consequently  they  resemble  centres.  As  for  instance  the  cortical 
glands,  which  are  the  ultimate  termini  of  the  blood-vessels ;  and  of  the 
sensations  also,  which  latter  rise  along  the  same  fibres  to  them,  as  at 
once  then*  ends  and  then*  beginnings.  Thus  the  relations  of  influx  and 
efflux  are  concentrated  therein.  "It  is  probable,*'  says  Malpighi, 
speaking  of  the  glands  of  the  liver,  *'  that  all  the  last  twigs  of  the  vena 
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principles  spring  the  hepatic  veins  (z) ;  also  the  roots  of  the 
biliary  duct  {a) :  and  the  capsule  of  Glisson  here  becomes  a  mere 
shadow^  and  almost  vanishes  away ;  but  only  to  reappear^  and 
return  to  the  general  capsule  (&).  In  these  principles  also  the 
defecation  of  the  chyle  and  the  lustration  of  the  blood  com- 

portae  have  glandular  adni  appended  to  them,  and  that  these  adni 
receive  and  filter  the  humor  driven  thither."  (n.  197). 

(z)  The  hepatic  veins  do  not  seem  to  be  continuations  of  the  branches 
of  the  vena  portae  ;  for  these  branches  alone  are  invested  by  the  capsule 
of  Glisson,  or  the  production  of  the  common  membrane  of  the  liver : 
but  they  appear  to  arise  in  the  glands  themselves,  from  the  little  threads 
or  villi  of  which  the  pulpy  substance  of  the  gland  was  said  to  consist 
internally.  Thus  perhaps  they  spring,  by  a  continuity  the  most  subtile, 
from  the  extremities  of  the  hepatic  artery  ;  in  the  same  manner  as  the 
little  veins  in  the  body  throughout.  In  these  glands,  then,  vessels  of  a 
new  kind  arise,  distinct  from  the  branches  of  the  vena  portse ;  from 
which,  moreover,  they  recede.  "  'Afterwards,"  says  Winslow,  "  the 
first  branches  of  these  arteries,  nerves  and  biliary  ducts,  leave  the 
trunk  of  the  great  vein,  and  join  in  the  same  manner  respectively,  with 
the  trunk  of  the  small  or  hepatic  vena  portae."  (n.  196.)  And  Mal- 
pighi  says,  after  Harvey,  ''  This  mass,  by  vessels  which  pass  through 
the  branch,  receives  and  filters  a  certain  humor,  and  by  other  different 
and  new  textures  of  vesseb  conmumicates  it  to  the  seed  or  embryo 
plant."  (n.  197.) 

(a)  These  roots  seem  to  be  continuations  of  the  branches  of  the 
vena  portae,  but  by  means  of  the  glands,  or  the  last  and  first  termini. 
So  that  the  branches  of  the  vena  portae  there  cease,  and  are  raised  up 
anew  in  the  form  of  biliary  vessels ;  for  these  vesseb  come  from  the 
glands. 

(b)  The  singular  production  or  prolongation  of  the  capsule  cannot 
easily  be  comprehended  by  any  merely  general  idea.  It  envelops  the 
vena  portae,  the  hepatic  artery,  and  the  nerves,  and  in  its  progress  to 
the  glands,  encloses  them  conjointly;  and  after  its  egress  from  the 
glands,  it  envelops  the  hepatic  vein  and  pori  bilarii,  with  which  it  is  in 
a  manner  reflected  towards  the  vena  portse,  within  the  same  conunon 
sheath.  For  the  hepatic  duct,  composed  of  the  pori  bilarii,  also  pro- 
ceeds to  the  concave  region  of  the  Hver,  beside  the  vena  portse  and  the 
gall-bladder,  and  thus  as  it  were  reascends.  But  the  hepatic  vein  and 
the  porus  bilarius  leave  the  branches  of  the  vena  portas  on  the  way,  as 
we  before  pointed  out  (z) ;  the  former  to  go  to  the  branches  of  the 
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mcnce;  and  such  as  they  are  hcre^  such  do  they  continue  through 
the  whole  passage;  through  vein,  artery,  biliary  duct  and  cap- 
sule (c).  In  a  word,  the  ducts  dispense  the  bilific  fluid  (d) ;  the 
hepatic  arteries  sprinkle  into  it  the  essentials  of  the  blood  {e) ; 
the  hepatic  veins  imbibe  &om  it  the  chyle  (/) ;  the  capsule  of 

vena  cava ;  the  latter,  to  the  hepatic  duct.  Wherefore  the  prolonga- 
tions are  said  to  return  to  the  general  capsule. 

(c)  See  the  particulars  explained  above,  (y). 

(d)  The  pori  bilarii  and  the  branches  of  the  vena  portse,  in  their  re- 
spective ascent  from  and  descent  to  the  glands,  always  hold  a  middle 
place  between  the  arteries  :  which  is  in  order  that  the  poms  bilarius  may 
be  enabled  to  attend  fairly  to  the  wants  of  all  the  surrounding  parts. 
"  The  trunk  of  the  vena  portae  hepatica,'*  says  Winslow,  "  is  in  the 
middle  of  the  bundle ;  the  hepatic  arteries  lie  on  the  right  and  left 
sides  of  this  trunk."  (n.  196.)  See  Glisson,  Bidloo,  and  the  Tabulae 
of  our  authors. 

(e)  We  may  infer  the  manner  in  which  the  hepatic  artery,  through 
the  whole  of  its  course,  sprinkles  the  fluid  blood,  the  serum  and  the 
like,  into  the  pori  bilarii,  from  its  perpetual  ramifications  over  the  cap- 
sule which  invests  the  branches  of  the  vena  portae  and  the  pori  bilarii : 
as  Bidloo  shewed  by  injection,  and  indicates  in  the  following  words  in 
describing  one  of  his  Tabulae :  "  The  hepatic  artery  terminates  on  the 
common  capsule  of  the  hepatic  vessels ;  also,  on  the  coats  of  the  pori 
bilarii,  and  on  other  parts,  but  principally  on  the  coat  of  the  vena  portae, 
and  it  is  surrounded  with  a  plexiform  interlacement  of  nerves."  (n.  199.) 
Shewing  that  the  terminal  discharges  of  this  artery  take  place  into  the 
pori  bilarii,  as  well  as  into  the  glands  (see  above),  whose  work  the  pori 
bilarii  continue  ;  and  this,  by  the  manifold  forces,  and  the  stimulating 
fibres  with  which  it  is  so  plentifully  supplied. 

(/)  The  perpetual  absorption  of  the  finer  essences  of  the  chyle  by 
the  hepatic  vein,  both  throughout  its  course,  and  in  the  glands  them- 
selves, appears  to  be  brought  about  by  glandular  means ;  for  papillary  and 
glandular  forms  abound  in  both  the  pori  bilarii  and  hepatic  duct,  placed 
upon  them,  and  growing  to  their  parietes  ;  just  like  those  in  the  stomach 
and  intestines ;  and  in  these  glands  the  venous  extremities  must  needs 
be  inserted,  and  must  take  up  the  passing  chyle,  and  transfer  it  into 
the  hepatic  vein,  in  the  same  way  as  in  those  organs.  The  nervous 
coat  of  the  gall-bladder,  according  to  Heister,  *'  sometimes  has  minute 
glands  upon  it,"  and  this  "  structure  seems  also  to  extend  to  the  biliary 
ducts."  (n.  192.)     See  also  Winslow,  n.  195.     Ruysch  represents  the 
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Glisson  transmits  the  serom,  and  caters  for  the  lymphatics  (g), 
in  the  same  manner  throughout  as  here  in  their  very  glands  or 

same  in  one  of  his  figures.  Authors  have  observed,  moreover,  that 
many  glands  are  adherent  to  the  hepatic  duct,  and  that  the  structure  of 
the  pori  bilarii  is  sunilar  to  that  of  the  ductus  communis  itself.  Rever- 
horst,  in  one  of  his  Tabuke,  exhibits  a  large  gland  connected  to  the 
cystic  duct.  Add  to  this,  that  in  the  concave  part  of  the  Hver  of  the 
ox,  we  generally  discover  a  number  of  glands,  as  large  as  almonds, 
nuts,  or  small  eggs.  See  Heister,  Camp.  Jnat,,  de  Gland,,  n.  391. 
From  the  comparison  instituted  below  (h)  between  the  hepatic  duct, 
and  the  stomach  and  intestines,  it  will  be  seen,  that  both  have  a  similar 
modus  operandi,  and  a  similar  method  of  elaborating  and  refining  the 
chyle :  so  that  the  poms  bilarius  and  hepatic  duct  continually  separate 
and  throw  out  the  defecated  and  purified  chyle,  consequently,  by  means 
of  similar  venous  extremities,  into  the  hepatic  vein. 

(ff)  The  permeabiUty  of  the  capsule  was  shewn  above,  n.  208  («). 
It  may  be  further  proved  by  injecting  the  hepatic  duct ;  for  the  very 
lymphatics  are  raised  thereby,  which  would  not  be  the  case  if  there 
were  no  permeabiHty.  "The  lymphatics,"  says  Heister,  "are  shewn 
by  the  inflation  of  the  artery,  or  of  the  hepatic  duct.*'  (n.  191.)  The 
duct  itself  and  the  pori  bUarii  are  surrounded  by  filamentary  and  cellular 
tissue  in  their  whole  extent ;  for  the  capsule  ramifies  in  such  a  manner, 
that  it  is  the  common  covering  of  all,  and  the  particular  covering  of 
each.  "  Every  branch  of  the  vena  portae,"  says  Winslow,  "  artery, 
nerve,  and  biliary  duct,  has  its  own  capsule,  and  all  the  four  have  a 
common  capsule,  distinguished  from  the  former  by  cellular  septa." 
(n.  196.)  That  the  lymphatics  of  the  hver  imbibe  their  fluid  from 
these  very  sources,  may  be  inferred  by  analogy  from  the  lacteals  of  the 
intestines.  For  the  chyle  which  is  to  be  purified  in  the  liver,  is  thrown 
out  into  both  the  veins  and  the  lymphatics,  just  as  in  the  intestines. 
Thus  the  lymph  thrown  out  rises  to  the  surface  of  the  viscus,  and 
there  first  is  taken  up  by  the  lymphatics  ;  according  to  our  assertion  in 
the  chapter  on  the  intestines,  and  in  other  parts  of  the  work,  namely, 
that  the  cellular  tissue  is  the  very  emporium  of  the  lymphatics ;  for 
none  of  their  roots,  so  far  as  I  am  aware,  have  hitherto  been  found  in 
the  substance  of  the  viscera.  Winslow  says,  "  We  observe  very  dis- 
tinctly numerous  lymphatic  vessels,  on  both  the  convex  and  concave 
sides  of  the  Hver :  but  it  is  more  difficult  to  trace  those  which  accom- 
pany the  filamentary  substance  through  that  viscus."  (n.  194.)  Never- 
theless, I  cannot  deny  that  the  lymphatics  of  the  hver  may  imbibe  a 
part  of  their  humor  from  the  secretion  of  the  arteries  on  the  surface ; 
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principles.  Thus  the  liver  is  at  work  in  every  pointy  separating^ 
discriminating^  and  purifying  the  chyle  and  the  blood. 

210.  The  pori  bilarii  in  their  whole  extent,  from  their  com- 
mencement to  the  hepatic  duct,  and  the  hepatic  duct  to  the 
cystic,  work,  knead,  grind,  or  treat  the  chyle  entrusted  to 
them,  just  as  the  stomach  and  intestines  treat  the  food;  for 
they  rectify  and  purify  the  semi-digested  alimentary  juice  or 
chyle  (A).  In  like  manner,  they  also  correct,  divide,  and  lay 
open  to  the  innermost,  the  hard,  heavy  and  resisting  blood,  which 

as  for  instance,  of  the  diaphragmatic  artery :  but  since  they  have  some- 
times been  observed  by  Nuck  and  others,  to  contain  not  a  limpid,  but 
a  muddy  and  bilious  flmd,  hence  I  am  persuaded  that  the  greater  part 
of  their  lymph  is  derived  by  transudation  from  the  branches  of  the 
vena  portae,  and  from  the  pori  bilarii  and  hepatic  duct.  What  would 
be  the  use  of  this  continuation  of  the  ceUular  tissue  to  the  very  least 
parts,  unless  a  secretion  of  bilious  lymph  were  carried  thither  along  the 
continuous  cellular  passages?  ''The  substance  of  the  liver,"  says 
Winslow,  ''appears  to  contain  a  membranous  or  filamentary  tissue, 
which  connects  the  ramifications  and  extremities  of  all  the  vessels  to 
each  other.  This  tissue  seems  to  be  a  most  multiple  prolongation  of 
the  capsule,  and  of  the  external  membrane  of  the  liver."     (n.  194.) 

(A)  This  is  principally  inferred  from  the  structure  of  the  gall- 
bladder, which  exactly  resembles  that  of  the  hepatic  duct,  and  this, 
that  of  the  pori  bilarii.  For  the  hepatic  duct  has  similar  rugee  or  val- 
vulae  conniventes  to  those  in  the  jejunum  ;  also  similar  glands,  &c. ;  so 
that  this  duct  is  constructed  on  the  model  of  the  intestines  ;  and  this, 
because  it  works,  reduces,  and  digests  the  chyle  itself,  in  the  same 
manner  as  the  intestines  do,  the  food.  Like  them  also,  the  hepatic 
duct  sends  out  the  properly  chylified  or  purified  essences,  into  the  veins 
and  lacteals  ;  and  excretes  the  faeces,  which  in  this  case  are  the  biles, 
and  which  remain  after  the  final  correction.  "  In  the  cystic  duct,"  says 
Heister,  "  I  saw  a  munber  of  transverse  and  oblique  valves  or  mem- 
branes, which  divided  the  duct  as  it  were  into  cells :  these,  however, 
did  not  entirely  close  the  duct  in  any  part,  but  were  disposed  much  like 
the  valvulae  conniventes  in  the  jejunum  or  colon."  (n.  191.)  The  struc- 
ture of  the  pori  bilarii  answers  to  that  of  the  hepatic  duct.  "  The  in- 
ternal surface  of  all  the  biliary  ducts,"  says  Winslow,  "  that  is,  of 
the  ductus  hepaticus,  cysticus,  and  cholidochus,  when  examined  in 
water,  appears  to  be  of  nearly  the  same  structure  through  their  whole 
extent."  (n.  195.) 
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the  spleen^  the  pancreas^  and  the  other  viscera  transmit  to 
them  (i) ;  and  they  mingle  it  with,  and  introduce  and  many  it 
to,  the  chyle.  The  residue,  which  has  not  been  absorbed  by  the 
veins  and  lymphatics,  is  the  bile.  Hence  the  liver  is  the  labora- 
tory for  the  defecation  of  the  chyle,  for  the  lustration  and  rege- 
neration of  the  blood ;  and  also  for  the  preparation  of  the  bile. 
211.  The  hepatic  vein  pours  this  firesh  chyle,  married  to  the 
blood,  and  now  become  as  it  were  new  blood,  into  the  open, 
eager  and  thirsty  branches  of  the  vena  cava;  not  transporting  it 
thither  continuously,  but  passing  it  in  obliquely  and  at  right 
angles  {k) ;  for  here  the  sphere  of  the  liver  ends,  and  that  of 

(t)  That  the  hepatic  artery,  arising  from  the  coeliac,  brings  with  it 
the  blood  intended  for  further  correction,  particularly  the  bilious  blood, 
will  be  shewn  presently  when  we  come  to  speak  of  the  gall-bladder : 
also,  that  the  other  branches  bring  a  similar,  but  purified  blood, 
adapted  for  refining  the  chyle,  ^m  the  spleen  and  the  pancreas  into 
the  portal  sinus,  see  the  analyses  of  those  viscera.  For  as  the  emul- 
gent  arteries  constantly  draw  off  the  urinous  and  obsolete  serosity 
towards  the  kidneys,  so  the  ooeliac  artery  draws  off  the  unclean  blood ; 
and  as  the  pori  bilarii  and  hepatic  duct  wring,  sunder,  and  reduce  the 
chyle,  so  do  they  also  the  hard,  concreted,  and  resisting  blood-globules 
themselves :  those  which  do  not  permit  of  being  laid  open  elsewhere, 
are  here  submitted  to  as  it  were  the  last  torture  and  turn  of  the  screw, 
and  absolutely  forced  to  yield.  This  laying  open  of  the  blood  in  the 
pori  bilarii  and  hepatic  duct,  has  also  the  secondary  use,  of  mingling  its 
elements  after  it  has  been  divided,  with  the  fresh  chyle,  and  so  making 
them  serve  as  kindly  menstrua ;  just  as  we  see  in  numberless  mixtures 
effected  by  chemical  means, — of  oils,  spirits,  syrups,  brine,  which  com- 
bine with  homogeneous  materials.  This  we  before  termed,  the  inaugu- 
ration, impregnation,  marriage,  and  copulation  of  the  chyle. 

(k)  See  the  authors  cited  at  the  beginning  of  the  chapter,  in 
confirmation  of  the  assertion,  that  the  branches  of  the  hepatic  vein 
pass  obliquely  and  crosswise  into  the  branches  put  forth  by  the  vena 
cava ;  but  whether  or  not  the  two  are  continuous  in  their  minute  ter- 
minal offsets,  has  not  yet,  I  think,  been  decided  experimentally ;  al- 
though branches  of  the  vena  cava  have  been  observed  to  penetrate  to  a 
considerable  depth  in  the  Hver,  and  according  to  the  opinion  of  some 
anatomists,  all  the  way  to  the  very  glands.  But  the  form  of  the  large 
seems  to  warrant  us  in  concluding  to  a  similar  form  in  the  small. 
Bidloo  has  observed,  that  the  branches  of  the  vena  portas  never  pass 
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the  vena  cava  and  of  the  right  side  of  the  hearty  begins.  By 
this  provision^  the  vena  cava  and  the  right  auricle  are  prevented 
firom  seizing  the  undigested  chyle  and  impure  bloody  the  gifts  of 
the  liver^  before  the  proper  time ;  and  from  taking  any  larger  or 
other  quantity^  than  what  the  liver^  after  having  duly  concluded 
its  labors^  consents  to  offer. 

212.  The  lymphatics  carry  down  the  lymph  which  has  been 
expressed  through  the  pores  of  the  capsule^  and  has  worked  its 
way  to  the  common  coat  of  the  liver^  and  there  been  abundantly 
imbibed^  to  the  receptaculum  chyU.  In  this  way  the  two  venae 
cavae  equally  divide  the  chyliferous  stream  between  them^  and 
deliver  it  to  the  intermediate  hearty  precisely  in  such  quantity 
and  of  such  quality  as  the  extremities  of  the  body  demand  and 
require  (/). 

into  those  of  the  vena  cava ;  evidently  in  order  that  none  but  purified 
and  defecated  blood  may  be  supplied  by  the  liver  to  the  vena  cava. 
The  ductus  or  canalis  venosus  in  the  foetus,  into  which  the  blood  like- 
wise enters  obliquely,  is  a  still  plainer  proof  of  the  same  thing.  Its 
place  is  supplied  in  adults  by  a  niunber  of  ramifications,  which  were 
they  not  inserted  obliquely,  the  vena  cava  and  the  right  auricle  of  the 
heart  could  not  possibly  help  scraping  up  the  unpurified  chyle  and  blood 
at  every  draught,  to  the  complete  destruction  of  the  kingdom,  &c. 

(l)  The  immense  number  of  lymphatics  which  issue  from  the  sur- 
face of  the  liver,  particularly  from  its  lower  part,  may  be  seen  from  the 
Tabulae  of  Nuck,  Reverhorst,  Ruysch,  Bidloo,  Verheyen,  and  others. 
Respecting  the  equation  of  the  fluids,  see  above,  n.  203  (z).  The 
mesentery  and  the  liver  divide  the  chyle  between  them ;  the  cistema 
mesenterii  conveys  it  through  the  thoracic  duct  into  the  left  subclavian 
vein,  and  from  thence  into  the  vena  cava  superior.  But  the  liver  pours 
its  supply  into  the  vena  cava  inferior.  Both  are  nearly  equidistant  from 
the  heart :  both  throw  the  chyle  into  the  right  auricle.  Hence  an 
EQUATION  is  requisite,  in  order  that  the  chyle  which  is  coming  from 
both  may  be  even  with  respect  to  quantity  and  quality,  and  that  no 
conflicts  or  struggles  may  arise.  For  the  spirit  descending  from  the 
eerebrum  to  the  end  of  the  jugular  vein,  demands  difl^rent  quantities  of 
fresh  chyle  at  diflcrent  times ;  sometimes  more  and  sometimes  less :  so 
likewise  the  vena  cava  inferior.  The  equation  appears  to  be  brought 
about  by  the  lymphatics,  which  go  from  the  liver  all  the  way  to  the 
receptaculum  chyli ;  and  this,  by  means  of  communicating  fibres  be- 
tween the  hepatic  and  mesenteric  plexuses.     "  The  trunk  of  the  vena 
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213.  The  hepatic  duct  collects  the  refuse  of  the  chyle,  which 
now  constitutes  the  hepatic  bile  (m),  firom  the  pori  bilarii ;  and 
stiU  vexes  and  as  it  were  macerates  it  through  a  considerable 
length  of  passage;  and  at  length  expresses  it  into  the  cystic 
duct,  and,  with  the  aid  of  the  gall-bladder,  eructates  it  through 
the  ductus  cholidochus  into  the  duodenum,  close  beneath  the 
pylorus  :  not  with  a  view  to  its  being  thrown  away,  but  to  its 
performing  use,  and  serving  as  a  menstruum,  and  returning 
again  to  the  venae  portae  with  fresh  chyle,  and  thus  even  with 
interest ;  and  like  the  rest  of  the  humors,  estabUshing  a  con- 
tinual circuit,  after  the  image  of  the  circulation  of  the  blood  (n). 

214.  Powers  and  forces  are  almost  redundantly  luxuriant  in 
the  liver ;  hence  the  exceeding  richness  and  variety  of  the  effi- 
cient causes,  which  unanimously  conspire,  and  are  excited  and 
invited,  to  one  determinate  course  of  action.  They  conspire,  the 
whole  with  every  part,  the  lobes  with  the  glands,  and  the  sinuses, 
veins,  arteries,  and  pori  bilarii,  with  both,  firom  greatest  to  least, 
at  every  point  (o).     They  are  excited,  each  to  its  task,  by  alter- 

portse,"  says  Winslow,  ''  is  in  the  middle ;  the  hepatic  arteries  lie  on 
the  right  and  left  sides  of  this  trunk ;  the  nerves  surround  it  on  all 
sides,  and  communicate  with  the  superior  mesenteric  plexus"  (n.  196). 

(m)  The  quantity  of  this  bile  discharged  into  the  duodenum,  in  a 
dog,  was  ascertained  by  Nuck  and  Reverhorst  to  be  about  six  ounces  in 
twenty-four  hours :  from  which  they  conclude,  that  it  is  nine  ounces  in 
the  human  subject  during  the  same  time. 

(n)  That  the  cystic  and  hepatic  bile,  as  well  as  the  pancreatic  juice, 
are  menstrua,  dissolving  the  particles  of  the  food,  and  operating  kindly 
upon  all  sorts  of  saline,  sulphureous,  oily  and  fatty  substances,  purify- 
ing and  combining  them,  no  one,  so  far  as  1  am  aware,  denies.  The 
fact  is  proved,  indeed,  by  their  ascertained  chemical  properties.  Con- 
sequently they  perform  the  same  office  as  the  salivae  ;  and  like  them, 
they  always  return  with  interest  of  firesh  chyle.  Respecting  the  circu- 
lation of  the  bile,  see  Nuck  and  others. 

(o)  This  we  before  termed,  the  unanimous  conspiring  of  efficients 
(n.  203),  which  exists,  when  all  the  causes  flow  determinately  into 
their  effects,  in  a  constant  order  and  series :  also,  when  the  multitude 
of  conspiring  causes  is  so  immense,  that  the  difference  would  be  scarcely 
appreciable,  if  myriads  were  obstructed  or  collapsed,  or  proved  to  be 
lifeless  and  inoperative.     Now  in  the  liver  there  appears  to  be  actually 
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nations  of  expansion  and  contraction  (p),  which  flow  backwards 
and  forwards  from  generals  to  individuals,  and  from  outmost  to 
inmost,  synchronously  with  the  animation  of  the  lungs  {q).  And 

a  multiplicity  of  the  kind,  in  the  branches  of  the  vena  portas,  hepatic 
vein,  and  vena  cava;  likewise  of  the  hepatic  artery,  bitiary  duct, 
glands,  filamentary  tissue,  and  cells.  *'  Nowhere  in  the  body,"  says 
Boerhaave,  "  do  so  many  viscera,  vessels,  humors  and  causes  concur, 
to  produce  any  fluid,  as  in  the  Uver,  to  produce  the  bile."  (Inst.  Med., 
n.  350.) 

{p)  This  we  before  termed,  incitation  (n.  203),  which  is  the  state 
wherein  everything  is  excited  to  its  labors  and  tasks,  by  a  certain  pro- 
pulsive, active  and  living  force,  and  thus  continually  incited. 

(g)  That  the  systole  and  diastole  which  go  on  in  the  liver,  are 
always  exactly  synchronous  with  the  momenta  of  the  respiration  of  the 
lungs,  is  demonstrable  by  numberless  circumstances.  For  the  viscera 
surrounding  and  enclosing  the  Hver,  are  actuated  by  these  momenta, 
and  no  others ;  as  shewn  above  in  the  course  of  our  analyses.  The 
stomach  and  intestines  completely  suspend  the  Hver ;  so  tikewise  do  the 
peritonseum  and  the  diaphragm,  by  means  of  their  ligaments,  parti- 
cularly of  the  grand  common  or  suspensory  ligament,  which  so  connects 
the  general  divisions  of  the  Hver  with  the  individual  ones,  that  there  is 
nothing  but  stands  related  to  it  as  a  kind  of  centre  of  motion,  centre 
of  gravity,  or  balance :  moreover  the  Hver,  by  the  same  ligament,  is 
connected  to  the  xiphoid  cartilage.  The  Hver  is  also  connected  to  the 
diaphragm  still  more  closely  by  what  is  caUed  the  coronary  Hgament, 
which  effects  not  so  much  connection  as  positive  unition  between  the 
two  ;  since  the  peritonaeum  is  not  there  interposed  between  them.  The 
Hver  also  adheres  sometimes  to  the  false  ribs,  sometimes  in  part  to 
the  abdominal  muscles  on  the  right  side.  Consequently,  if  the  peri- 
tonaeum, the  diaphragm,  the  sternum,  the  ribs,  and  the  muscles  of 
the  abdomen,  undergo  alternations  of  expansion  and  contraction,  syn- 
chronous with  the  respiratory  motions  of  the  lungs,  then  the  Hver, 
connected  as  it  is  to  all  these  parts,  must  necessarily  undergo  the  same 
alternations.  And  if  the  common  coat  of  the  Hver,  continued  from  the 
peritonaeum  and  the  diaphragm,  foUowing  the  direction  of  the  Hgaments, 
also  encloses  in  particular  the  vena  portae  and  hepatic  artery,  and  pro- 
duces a  capsule,  which  penetrates  uninterruptedly  to  the  minutest  parts, 
and  invests  them  all,  one  by  one,  then  this  respiration  must  necessarily 
penetrate  to  the  minutest  particulars  of  the  parts,  and  excite  them  like- 
wise.    EspeciaUy  since  the  very  nerves  of  the  hepatic  plexus,  sundered 
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as  they  are  excited^  so  they  are  also  invited  to  the  same  alterna- 
tions (r) ;  for  while  the  vena  port«  and  hepatic  artery  contract^ 
and  extrude  the  bloody  the  glands  and  the  veins  expand^  and 
with  open  bosom  imbibe^  and  so  allure  and  invite  it  \  and  this 
alternately  (*).  No  interruption  mars  the  correspondence  of 
these  active  forces.  All  things^  without  and  within^  in  both 
the  convex  and  concave  regions  of  the  liver,  proceed  tranquilly, 
mildly,  naturally,  and  spontaneously ;  so  that  scarcely  any  mo- 
tion at  all  is  perceptible.  This  is  brought  about  by  various  pro- 
visions,— by  the  Cgaments,  fissures,  and  lobulation  which  prevail 

into  their  ultimate  fibrilke,  keep  up  the  same  thing ;  and  at  the  same 
instant  that  the  lungs  call  forth  and  propagate  this  motion  from  outer- 
most to  innermost,  the  fibres  of  this  nerve  do  the  like  from  innermost 
to  outermost.  Of  course,  then,  the  mass  made  up  of  these  parts, 
cannot  possibly  fail  to  move,  at  the  nod,  and  to  the  impetus,  of  such 
numerous  and  commanding  forces. 

(r)  This  we  before  termed,  invitation  (n.  203)  :  it  is  produced  by  a 
kind  of  attractive  physical  force,  corresponding  to  the  force  of  Incita- 
tion,  as  follows ; — ^when  the  vena  portas  throws  in  the  blood  through  its 
branches,  then  the  glands  which  receive  the  blood,  expand,  and  thus 
invite  it,  driven  forward  as  it  is,  into  their  chambers.  Hence  there  is 
a  corespondence  between  the  outermost  and  the  innermost,  or  between 
generals  and  particulars,  in  this  respect, — that  the  excitation  of  the 
former,  and  the  incitation  of  the  latter,  are  coincident  in  their  mo- 
menta. 

(«)  The  expansion  and  contraction  of  the  parts  or  glands  of  the 
tiver  seems  to  be  almost  of  the  same  nature  as  the  diastole  and  systole 
of  the  heart ;  namely,  that  when  the  blood  of  the  portal  branch  acts, 
the  nervous  fibrillse,  and  the  arterial  and  venous  extremities,  composing 
the  glands,  yield;  but  when  the  portal  branch  ceases  to  act,  the 
nervous  and  vascular  fibre  instantly  begins,  and  vice  versa.  But  during 
the  contractions  of  the  vena  portse  and  its  branches,  the  nervous 
fibrillae  also,  and  thereby  the  capillary  extremities  of  the  artery,  and 
thereby  again  the  capillary  extremities  of  the  hepatic  vein,  seem  to  be 
contracted ;  and  thus  to  cause  a  dilatation  of  the  cavity  of  the  gland. 
This  is  certainly  dedudbk  from  the  argument  of  continuity,  and  from 
the  chain  of  causes.  But  lest  our  reasonings  should  become  obscured 
by  over-subtlety  in  these  most  subtle  matters,  (in  the  same  manner  as 
the  parts  themselves,)  we  therefore  prefer  dwelling  on  such  particulars 
as  are  general  and  visible  to  the  sight. 
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universally  throughout  the  organ  (/).  Such  balance  of  parts  and 
motions  is  necessary^  that  all  the  offices  may  have  their  turns, 
be  fitly  distributed,  and  regularly  discriminated,  and  put  on 
a  level ;  that  those  things  which  are  disjoined  may  be  associated, 
and  the  spirit,  the  chyle,  and  the  blood  work  together  in  mystic 
union.  Thus  it  is  that  chylification,  commenced  in  the  stomach, 
is  continued  in  the  intestines ;  and  that  the  lustration  of  the 
blood,  commenced  in  the  spleen,  and  continued  in  the  pancreas, 
is  at  last  completed  in  the  liver. 

215.  The  blood  which  is  impure,  spurious,  resisting,  hard, 
dirty,  dark,  disagreeable,  or  melancholy ;  or  covered  with  saline 
spicula,  or  grumous  and  variously  clotted  and  coagulated ;  or 

(t)  Respecting  the  ligaments  and  fissures,  see  Heister,  n.  191 ; 
WinsloWy  n.  194.  There  are  three  ligaments  ;  four  fissures  ;  and  also 
certain  eminences  or  portse  that  produce  a  division  of  the  liver  into 
lobes :  which  lobes  are  both  more  numerous  and  more  distinct  in  dogs 
and  some  other  animals^  than  in  man.  It  would^  however^  be  very 
prolix,  not  to  say  superfluous,  to  give  the  peculiar  uses  of  all  these 
parts;  inasmuch  as  it  would  not  tend  directly  to  the  end  of  our 
analyses.  We  shall  be  content,  therefore,  with  this  general  statement, 
and  with  the  conclusion, — that  all  viscera  designed  for  the  separation  of 
concreted  particles,  require  to  be  divided  and  separated  into  lobes, 
united  by  ligaments,  and  parted  by  fissures,  of  the  kind  observed  in 
the  liver ;  in  order  that  nothing  may  be  done  violently,  but  all  with  the 
utmost  peace,  concord  and  unanimity.  The  extracts  of  the  food,  com- 
mixed and  infarcted  with  impure  blood  in  the  vena  portse,  cannot  be 
distinctly  separated  into  the  purest  native  chyle,  all  the  way  to  their 
very  first  elements,  or  into  lymph,  or  bile ;  nor  can  the  purer  essences 
of  the  arterial  blood  be  as  it  were  amalgamated  with  the  virgin  chyle ; 
nor  can  all,  thus  properly  filtered,  be  intimately  united  and  married, 
without  the  favoring  presence  of  a  vernal  temperature,  and  of  a  halcyon 
and  tranquil  state.  The  least  violence  would  confuse  the  portions 
already  distinct,  and  break  the  compact.  This  is  the  reason  of  the 
frequent  discrimination  of  the  surface  into  lobes,  and  of  the  fissures 
between  the  lobes ;  there  being  similar  but  still  more  perfect  divisions 
in  the  inmost  recesses  of  the  liver,  where  there  is  nothing  but  is  sur- 
rounded -by  cells  and  cavities.  Similar  appearances  occur  in  the  cere- 
brum, in  both  the  lungs,  in  the  kidneys,  in  the  conglomerate  glands, 
and  in  all  other  members  that  are  intended  for  dividing  and  uniting  par- 
ticular elements. 
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that  is  of  no  further  use  in  the  circle  of  life ;  or  that  cannot  be 
laid  open^  digested^  corrected  or  purified,  either  by  the  pori 
bilarii  or  the  ducts,  the  liver  dismisses  and  rejects  into  a  cyst 
underneath  it,  called  the  gall-bladder — there  to  be  more 
forcibly  digested,  broken  up,  vexed  and  expurgated  (u) ;  md  in 

(u)  We  have  experimental  evidence  to  prove,  that  the  blood  always 
differs  in  different  subjects,  and  runs  through  infinite  changes  of  state. 
The  eye  alone  b  sufficient  to  inform  us  when  the  blood  is  healthy, 
quick,  and  fiill  of  life ;  for  in  this  case  it  is  purple  and  florid,  and  has 
a  virgin,  native,  and  truly  living  glow.  But  when  it  is  moribund,  it 
then  straightway  appears  lifeless,  lurid,  dirty-yellow,  green,  dusky,  or 
even  pitchy ;  and  the  serum  in  which  it  floats  corresponds  to  it,  being 
sluggish,  viscid,  and  ugly.  Not  seldom  also  we  find  the  blood  grumous, 
uneven,  full  of  bile,  melancholic  and  heavy.  Thus  too  we  judge  of  the 
health  by  the  blood  abstracted  in  venesection.  Nevertheless,  when  the 
crisis  of  the  disease  has  passed,  and  the  state  of  the  body  or  of  the 
animus  changes,  and  when  health  returns,  the  blood  immediately  re- 
gains its  former  appearances  of  vitality,  and  puts  on  its  pristine  glow. 
Does  not  this  prove  most  plainly,  that  the  blood  assumes  the  same 
state  as  the  life  itself,  and  undei^oes  perpetual  purification  and  regene- 
ration? Such  being  the  case,  the  question  arises — where  its  regeneratory 
and  excretory  organs  are  situated  ?  In  order  to  discover  them,  we  must 
follow  the  thread  of  anatomy,  and,  in  short,  pursue  the  aorta  itself, 
through  its  trunks,  branches  and  twigs,  into  the  very  substance  of  the 
viscera ;  and,  by  diligent  investigation,  bring  to  light  the  offices  of  each 
viscus ;  not  alone  of  any  one  viscus  individually,  but  also  of  all  at 
once,  conjointly  and  in  society :  in  this  way,  it  will  at  length  become 
apparent,  that  the  gall-bladder  is  the  ultimate  asylum  of  the  unclean 
and  obsolete  blood.  The  fact  that  the  gall,  that  is,  the  cystic  bile, 
derives  its  origin  firom  the  blood  thus  rejected,  is  not  in  the  slightest 
degree  ascertainable  firom  the  chemical  examination  of  the  gall,  nor 
firom  its  smell  or  color,  nor,  indeed,  from  any  sensible  indications  what- 
ever. For  the  blood  produces  uifinite  species  of  humors,  whereof,  gene- 
rally speaking,  no  two  agree  in  even  their  common  properties;  all 
likeness  being  lost.  Who  could  say  of  the  phlegm,  oil  and  spirit,  ex- 
tracted or  distilled  from  the  blood  by  chemical  means,  that  any  part  of 
them  was  once  blood  ?  Who  could  divine  that  saliva,  milk,  fat,  semen, 
lymph,  and  similar  menstrua,  originated  firom  the  blood  ?  Who  could 
divine  this  much  of  the  pancreatic  juice,  or  of  the  cystic  bile  ?  Still 
less  b  it  possible  to  arrive  at  the  truth,  from  color,  or  by  the  sense  of 
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some  cases  it  alao  sprinkles  and  spews  in  a  menstruum,  namely, 
the  hepatic  bile^   throngh  the  hepatico-cystic  ducts  (j?).    This 

sight ;  inasmuch  as  color  itself  is  only  a  modification  of  rays,  accord- 
ing to  the  disposition  of  the  subtler  parts  of  substances.  Nor  from 
taste, — ^bitterness  for  example.;  since  taste  results  from  the  figured 
composition  of  the  grosser  parts  on  the  yery  surface,  and  which  either 
titillate  or  twitch  the  papiUse  of  the  tongue.  All  these  things  are  sus- 
ceptible of  so  many  Tarieties,  that  any  material  may  easily  acquire  any 
color  or  any  taste,  just  as  it  may  acquire  any  form.  I  am  induced  and 
persuaded  by  these  considerations,  and  to  prevent  the  fallacies  of  the 
senses  firom  producing  error  and  chaos  in  my  analyses,  to  follow  ana^ 
tomy  closely,  and  with  respect  to  the  changes  of  state,  to  follow 
anatomico-medical  observations.  But  in  the  Chapter  on  the  Spleen,  it 
will  be  my  business  to  shew,  that  the  blood  conveyed  to  the  Hver  is  not 
all  impure,  but  that  some  of  it  has  been  corrected  by  the  spleen 
and  pancreas,  to  enable  it  to  serve  as  a  menstruum  for  refining  the 
chyle. 

(x)  Respecting  the  arteries  which  run  to,  supply,  and  penetrate  the 
gall-bladder,  see  our  authors.  They  are,  1.  The  proper  cystic  arteries, 
the  gemellie  cysticse,  which  arise  firom  the  right  branch  of  the  cccliac ; 
and,  2.  Several  twigs  and  little  trunks  which  come  off  firom  the  hepatic 
artery,  and  descend  to  the  gall-bladder,  fiimishing  it  with  many 
branches,  and  anastomosing  with  its  proper  vesseU.  These  latter  are 
distinctly  shewn  by  Ruysch  in  one  of  his  figures,  inserted  in  Mangetus, 
Theatr.  Anat,,  tab.  bdii.,  fig.  8 ;  in  which  ggg  **  represent  the  twigs  of 
the  hepatic  arteries  arising  firom  the  substance  of  the  hver,  and  running 
to  the  gall-bladder ;"  e,  "  the  last  offsets  of  the  cystic  arteries  passing 
through  the  membrane  of  the  hver :"  thus  shewing  that  the  arteries 
pass  backwards  and  forwards  between  the  Hver  and  the  gall-bladder. 
Now  as  this  artery  (according  to  our  previous  assertion  respecting  the 
hver)  conveys  the  impure  blood  to  be  purified  and  resolved  in  the  hver, 
therefore  it  follows  (firom  the  same  assertion),  that  whatever  impurities 
cannot  be  defecated  in  the  hver,  are  sent  away  into  the  gall-bladder. 
That  the  hver  also  transmits  a  small  quantity  of  bile  through  the 
hepatico-cystic  ducts  to  the  gall-bladder,  is  almost  a  general  opinion, 
although  still  questioned  by  some.  See  Heister,  n.  191  ;  also  the  sen- 
timents of  Bohn,  Cheselden,  Bianchi,  and  Morgagni.  But  others  have 
proved  the  fact  by  numberless  experiments.  See  Verheyen,  Corp.  Hum. 
Anat.,  tract,  ii.,  cap.  xvii. ;  Bidloo  ;  and  many  other  authors.  ''  There 
are  some  ducts,"  says  Winslow,  *'  which  form  a  communication  between 
the  pori  bilarii  and  the  gall-bladder.      For  a  long  time  these  ducts 
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crude  and  undigested  bloody  the  gall-bladder  treats^  or  reduces 
and  wrings^  in  the  same  way  as  the  intestines  treat  the  feculent 
remains  of  the  food^  which  they  consign  to  the  colon  and  rec- 
tum^ to  receive  the  last  torture  and  the  final  expurgation.     So 

could  be  found  in  brutes  only,  but  lately  they  have  been  seen  in  the 
human  body"  (n.  195).  It  is  very  certain  that  numerous  filaments 
pass  between  the  body  of  the  liver  and  the  gall-bladder ;  and  still  more, 
between  the  hepatic  and  the  cystic  ducts,  which  are  connected  t(^ether 
by  many  tittle  cords ;  thus  there  is  no  lack  of  communication.  But 
these  filaments,  like  the  hepatic  duct  itself,  are  so  twisted,  and  so  con- 
stricted by  rugae  and  valvulse,  that  they  can  scarcely  admit  colored  in- 
jections. However,  be  this  as  it  may,  it  is  of  no  consequence  whether 
there  are  any  intercommunicating  ducts  of  the  kind,  or  not.  For  the 
gall-bladder  derives  its  bile,  not  firom  the  bile  of  the  tiver,  (which  latter 
bile  is  different  from  the  former  in  nature  and  origin,)  but  firom  the 
recrementitious  and  excrementitious  blood  of  its  own  arteries,  particu- 
larly of  the  gemelke  cysticse  ;  which,  (as  every  ramification  of  the  cceliac 
artery  through  the  spleen,  pancreas  and  tiver,  and  as  the  functions  of 
these  idscera  clearly  shew,)  are  the  ultimate  secretories  and  excretories 
of  such  blood.  To  say  nothing  of  the  properties  of  this  blood,  as 
ascertained  by  the  removal  of  the  gaU-bladder ;  and  by  the  use  of  the 
latter,  and  the  tinge  on  the  colon  where  that  intestine  is  connected  to 
it :  and  of  injections,  which  are  arrested  by  the  minute  vascular  brushes, 
blocked  up  as  they  are  with  grumous  blood,  and  like  the  visible  ducts 
themselves — ^the  hepatic,  the  cystic,  and  the  ductus  chotidochus — ^tor- 
tuous and  narrowed  to  the  last  degree,  in  order  that  they  may  correct 
the  blood  to  the  utmost.  Since  the  gall-bladder  has  such  numerous 
arteries,  pray  where  are  the  corresponding  veins  ?  Their  place,  it  may 
be  said,  is  supptied  by  lymphatics.  Whither  then  does  all  the  blood 
go  ?  Anywhere  but  to  the  gall-bladder,  or  the  tiver  ?  Since  then  the 
office  of  the  gall-bladder  consists  in  the  ultimate  defecation,  grinding, 
and  disruption  of  this  blood,  it  must  necessarily  summon  the  hepatic 
bile  to  assist  it ;  not  indeed  either  to  originate  or  increase  the  gall,  but 
to  serve  as  a  kind  of  menstruum,  as  it  also  serves  as  a  menstruum  for 
digesting  the  food  in  the  intestines,  and  as  a  vehicle  for  conveying  parts 
in  a  state  of  resolution  into  the  lacteals.  From  these  considerations  it 
follows,  that  the  hepatico-cystic  ducts  may  be  either  present  or  absent ; 
that  is  to  say,  according  to  the  requirement,  quantity,  and  quatity  of 
the  cystic  bile.  That  the  hepatic  bile  dilutes  and  soflens  the  cystic 
bile,  and  tempers  its  acrimony,  is  a  well-known  fact. 
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the  liver  throws  this  blood  into  the  gall-bladder^  which  in  con- 
struction^ membranes^  rugse,  glands  and  lymphatics^  conse- 
quently^ in  mode  and  violence  of  action^  closely  resembles  the 
intestines;  but  with  a  fitting  difference  and  relation  to  the 
quality  and  nature  of  the  object  to  be  accomplished  (y).  Thus 
the  gall-bladder  is  the  ultimate  press  and  expurgatory  of  the 
spurious  and  obsolete  blood. 

(y)  A  comparison  may  not  improperly  be  instituted  between  the 
intestines,  (pardcularly  the  large  intestines,  or  the  colon,)  and  the 
gall-bladder.  For  the  intestines  and  the  gall-bladder  have  similar 
membranes :  they  both  have  a  common  membrane,  continuous  with 
the  peritoneum;  a  similar  ceUular  membrane;  a  similar  muscular 
membrane,  in  which  the  direction  of  the  motive  fibres  is  the  same  in 
both  cases;  also  a  similar  nervous  membrane,  with  similar  rugs  or 
valvulse  conniventes.  "  The  nervous  coat,"  says  Heister,  "  has  rugae 
or  reticulations  on  its  inner  surfiioe,  is  covered  with  an  unctuous  mois- 
ture, and  sometimes  has  minute  glands  upon  it."  (n.  192.)  ''In  one 
subject,  I  saw  a  number  of  transverse  and  oblique  valves  or  membranes, 
which  divided  the  duct  as  it  were  into  cells :  these  were  disposed  much 
like  the  valyuke  conniventes  in  the  jejunum  or  colon."  (n.  191.)  These 
valves  have  also  been  observed  by  Bauhin,  Bidloo,  Vestus  and  Plancus, 
exactly  resembling  a  screw,  (ibid,)  "The  internal  coat,"  says  TVin- 
slow,  "has  on  the  inside  a  great' number  of  reticular  folds,  covered  with 
small  lacunae,  like  perforated  papillse.  These  lacunae  are  regarded  as 
glands."  (n.  195.)  Ruysch  likewise  in  one  of  his  Tabulae,  represents 
the  inner  surface  of  the  human  gall-bladder,  furnished  with  glands, 
which,  he  says,  are  connected  not  merely  to  the  lower  part  adjoining 
the  Kver,  but  also  to  the  opposite  side,  and  to  the  neck  of  the  gall- 
bladder, the  ductus  cysticus,  and  the  ductus  hepaticus.  He  also 
exhibits  the  valvular  and  cellular  surface  of  the  cystic  duct  itself,  which 
he  compares  to  that  of  a  reticulated  melon  (n.  199).  Now  since  the 
gall-bladder  is  abundantly  supplied  with  muscles,  it  therefore  follows, 
that  it  expands  and  contracts :  and  since  it  has  valvulae  conniventes, 
like  the  intestines,  it  therefore  follows,  that  it  rolls,  works  and  reduces 
the  bile  :  since  it  has  glands  similar  to  those  of  the  intestines,  that  it 
imbibes  this  blood  after  the  working,  subduing  and  secreting  is  finished: 
and  in  the  same  manner  as  the  intestines  transmits  it  as  it  were  into  its 
lacteals  or  lymphatics :  of  which  the  immense  number  has  been  shewn 
by  Ruysch,  Nuck,  Bidloo  and  others,  in  their  plates.  Wherefore, 
what  we  said  above    respecting   the   small  intestines,    may   be   said 
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216.  This  cyst,  however,  not  only  is  a  kind  of  expurgatory 
blood-intestine,  and  as  it  were,  gall-colon ;  but  it  also  resembles 
the  urinaxy  bladder,  which  carries  off  and  excretes  the  impure 
serum  of  the  blood,  by  the  mediation  of  the  ureters  and  kidneys, 
and  by  the  emulgent  arteries,  &om  the  trunk  of  the  aorta. 
The  gall-bladder  similarly  derives  and  invites  the  impure  blood, 
by  the  mediation  of  the  liver,  pancreas  and  spleen,  and  by 
the  coeliac  artery,  and  particularly  by  its  branches,  the  ge- 
mellse  cysticae,  &om  the  trunk  of  the  aorta  {z);  and  this,  as  in 
the  kidneys,  by  virtue  of  its  construction,  situation  and  excita- 
tion, and  of  its  operation  resulting  &om  these,  as  causes :  for 
whatever  the  principles,  intermediates  and  extremes  of  the  body 
demand,  the  universal  mass  of  the  blood  is  bound  to  supply  (a). 
Thus  the  gall-bladder  is  the  excretory  vessel  of  the  impure 
blood,  as  the  urinary  bladder  is  the  excretory  vessel  of  the  im- 
pure serum. 

217.  The  quantity  of  the  cystic  bile  is  affected  by  number- 
less causes ;  speaking  generally,  by  external,  intermediate,  and 
internal  causes.  For  the  most  part  it  increases  just  in  proportion 

analogically  of  the  hepatic  duct;  and  what  we  said  of  the  large 
intestines,  and  of  the  colon  particularly^  may  be  said  of  the  gall- 
bladder and  the  cystic  duct.  And  indeed  similitude  of  functions  is 
the  reason  why  the  gall-bladder  applies  and  connects  itself  to  the 
colon. 

(z)  These  points  will  be  illustrated  in  our  subsequent  Analyses,  of 
the  Spleen,  the  Pancreas  and  the  Kidneys ;  where  we  shall  also  shew  the 
kind  of  invitation,  whereby  the  impure  blood  b  drawn  off  into  the 
coeliac  artery,  and  the  urinous  serum,  into  the  kidneys. 

(a)  See  n.  203  (z).  The  primaries  of  the  body  are  the  cortical 
substances  of  the  cerebrum,  which  invite  the  purest  blood  and  extract 
its  spirit.  The  mediates  are  the  numerous  viscera  of  the  body,  as  the 
heart,  the  lungs,  the  liver,  the  pancreas,  the  spleen,  the  testicles,  the 
epididymes,  &c.  The  ultimates  are  the  kidneys,  the  ureters,  the 
urinary  bladder,  and  the  gall-bladder  ;  also  the  mammae,  the  skin,  &c. 
All  this  invitation  is  brought  about  by  means  of  a  correspondent  excita- 
tion or  propulsion,  by  which  the  organs  themselves  are  adapted  from 
the  very  beginning,  and  afterwards  by  education  and  habit:  conse- 
quently they  are  formed  organically  for  use  and  by  use.  Thus  the  use 
explains  the  structure,  and  the  structure  the  use.     See  n.  32. 
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the  fandns  of  the  gall-bbidder^  but  also  in  the  neek^  in  the 
CTstic  duct^  and  in  the  dnctus  chohdochns;  and  afterwards 
throughout  the  intestines^  &om  the  duodenum  to  the  rectum  (g). 
Consequently^  it  is  not  thrown  out  as  excrementitious^  but  to 
perform  the  greatest  uses  in  its  passage.  The  hepatic  bile  and 
the  pancreatic  juice  temper  it  to  suit  every  want  and  require- 
ment of  the  digesting  oi^ns  and  their  contents,  in  fact,  with 
infinite  variety :  they  sharpen,  dilute,  inspissate  and  sheathe  it,  and 
nicely  adapt  it  to  objects  in  quaUty  and  quantity,  whether  such 
objects  require  sharp  or  gentle  stimulation,  cleansing,  smooth- 
ing, anointing,  impregnating,  corroding,  or  conjoining.  At  last, 
its  purer  parts  being  disengaged,  in  the  same  way  as  those  of 
the  gastric  saliva  itself,  return,  either  to  the  receptaculum  chyli, 
or  to  the  vena  portae,  with  a  booty  of  fresh  chyle,  and  so  with 
interest  {h).    The  incorrigible,  vapid,  dead  and  filthy  portion, 

(ff)  The  treatmeat  of  the  cystic  bile,  like  that  of  the  chyle  in  the 
pori  bilarii  and  hepatic  duct,  or  in  the  stomach  and  intestines,  consists 
in  its  perpetual  rubbing,  resolution,  expression,  or  reduction  to  its  pri- 
mitive component  essences ;  in  order  that  it,  like  all  the  rest  of  the 
blood,  may  be  sent  back  again  into  circulation :  wherefore,  the  organs 
of  this  series,  with  respect  to  power  of  action,  constantly  increase  all 
the  way  to  the  gall-bladder,  where  they  are  the  most  violent  of  all.  That 
these  outcasts  of  the  blood  are  continually  wrung  and,  as  it  were, 
thrashed  in  this  manner,  is  evident  not  only  from  the  gall-bladder  itself, 
but  also  from  the  cystic  duct,  in  which  the  valvulee  conniventes  or  rugse 
are  more  numerous,  and  even  the  channels  become  finer  and  narrower, 
as  well  as  tortuous,  and  at  last  sometimes  split  into  branches  between 
the  membranes  of  the  duodenum,  and  wreathe  through  various  windings 
towards  that  intestine ;  which  are  clear  proofs  that  the  treatment  of 
the  biles  increases.  In  some  animals,  as  horses,  pigeons,  &c.,  which  are 
thought  to  have  no  bile  because  they  have  no  gall-bladder,  the  place  of 
these  ducts  is  supphed  by  a  number  of  little  ducts  or  receptacles,  (see 
Wepfer,  Cicut.  Aqaat,  Hist,,  p.  176)  [4 to.  Basil.,  1679.]  :  perhaps  in 
the  same  way  as  in  a  certain  human  subject,  mentioned  in  the  Hist,  de 
VAcad,  Roy,  des  Sciences,  an.  1701,  p.  55,  [Paris,  1719.]  But  the  tor- 
ments of  the  bile  do  not  yet  cease :  they  continue  to  accompany  it  even 
in  the  intestines,  and  indeed  all  the  way  to  the  colon  and  rectum, 
in  which  there  are  similar  but  more  savage  instruments  of  torture. 

{h)  So  far  as  I  am  aware,  all  our  authors  are  agreed  in  the  use  they 
assign  to  both  the  cystic  and  hepatic  bile.     It  will  be  sufiicient  to  dte 
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green  and  foul^  tinges  the  alvine  faeces^  and  is  discharged  with 
them.  The  bloody  thus  purified  by  the  liver  and  gall-bladder^ 
remains  clean^  fresh^  lively,  joyous,  busy,  purple  and  florid, 
burnished  with  living  splendor;  and  unweariedly  pursues  its 
circle  of  life,  ever  bom  again  like  the  phoenix,  in  newness  and 
perennial  infancy. 

their  words.  ''  The  use  of  the  bile/'  says  Heister^  "  is,  to  attenuate 
the  chyle ;  to  mix  oleaginous  with  aqueous  parts ;  to  stimulate  the  in- 
testines ;  and  in  part  to  alter  the  add  of  the  chyle"  (n.  192).  *'The 
cystic  bile,"  says  Boerhaave,  ''  resists  acescent  matters ;  and  by  its 
admixture  with  other  things,  gives  them  a  similar  power  of  resistance : 
it  is  saponaceous  and  detergent ;  it  makes  oils  miscible  with  water ;  it 
dissolves  and  thins  resins,  gums,  and  viscid  substances,  and  renders 
them  uniform  if  it  be  rubbed  with  them  :  it  is  neither  alkaline  nor  acid  ; 
but  consists  principally  of  oily,  saline,  and  spirituous  parts,  diluted 
with  water.  It  is  incombustible,  except  when  dried  previously :  the 
sharpest  of  the  circulating  fluids ;  the  most  susceptible  of  putrefaction ; 
readily  penetrating  in  all  directions  by  transudation.  The  use  of  it, 
when  mixed  with  the  chyle  and  faeces,  is,  to  attenuate,  resolve  and 
cleanse ;  to  stimulate  the  muscular  fibres ;  to  mix  all  sorts  of  different 
things ;  to  blunt  saline  particles ;  to  divide  coagula ;  to  shorten  the 
way  for  the  chyle ;  to  sharpen  the  appetite ;  to  act  as  a  ferment ;  to 
assimilate  crude  to  concocted  materials.  The  bile  of  the  gall-bladder 
performs  these  oflices  more  powerfully  than  that  of  the  liver."  (Inst, 
Med,,  n.  99.)  By  distillation  over  a  gentle  heat,  the  bile  yields  a 
liquid  almost  like  water  in  appearance,  whitish,  of  an  oily  taste  and  a 
rank  smell.  When  the  residue  is  treated  with  water,  and  redistilled,  it 
yields  a  lixivial  salt,  black  and  impure,  and  a  whitish  caput  mortuum. 
From  which  facts,  although  only  in  the  most  obscure  manner,  we  may 
conclude,  that  the  bile  is  indurated  and  compacted  blood,  hardened  by 
the  presence  of  alkaline  and  urinous  particles,  yet  being  of  the  family 
of  the  blood,  fitted  for  all  the  above-mentioned  offices.  But  what 
light  do  we  obtain  firom  chemical  analysis,  without  we  know  previously 
the  nature  of  blood,  oil,  spirit,  alkaline  and  lixivial  salt,  (of  all  of 
which  there  are  indefinite  genera,  species  and  individual  varieties  ;)  also 
the  cause  of  color,  of  smell,  and  of  taste.  Without  these  be  thoroughly 
explored,  we  pursue  shadows,  and  disseminate  inanities,  almost  as  intel- 
ligible to  the  stupid  as  to  the  wisest. 


VOL.  I.  CHAP.  IX. 


CHAPTER  X. 


THE    PANCREAS. 

219.  Heister.  "The  pancreas  is  a  large,  flat  gland,  for  the  most 
part  of  a  fleshy  color,  situated  hehind  the  stomach,  and  reaching  from 
the  duodenum  transversely  towards  the  spleen.  It  is  connected  with 
the  duodenum,  with  the  mesentery,  splenic  yessels,  and  spleen.  In 
man  it  is  a  single  organ,  but  in  the  dog  and  cat  it  is  divided,  as  it 
were,  into  two  parts.  It  is  eight  or  nine  inches  long;  about  two 
flnger-breadths,  or  two  and  a  half,  broad;  about  one  finger-breadth 
thick  ;  and  about  three  ounces  in  weight.  In  man,  it  has  something 
of  the  shape  of  a  dog^s  tongue ;  it  is  broadest  near  the  duodenum,  and 
gets  gradually  narrower  towards  the  spleen.  It  is  surrounded  with  a 
membrane  which  is  continuous  with  the  peritonaeum.  Its  substance  is 
glandular ;  formed  by  a  conglomeration  of  many  lesser  parts.  Its  arte- 
ries arise  ^m  the  coeliac  and  splenic  arteries,  and  its  veins  ^m  the 
splenic  vein :  its  nerves  are  from  the  par  vagum  and  intercostal  nerve. 
Whether  it  has  lymphatics  or  not^  is  uncertain. 

"  The  pancreas  has  an  excretory  duct,  composed  of  a  number  of 
lesser  ducts.  This  duct  was  first  discovered  in  a  turkey,  by  Maurice 
Hoflmann,  at  Padua,  in  1 64 1 ;  and  afterwards  it  was  found  by  Wirsun- 
gus,  a  Bavarian,  in  the  hiunan  body ;  as  T.  Bartholin,  who  was  present, 
informs  us.  It  is  commonly  single  in  the  human  body ;  sometimes, 
however,  there  are  two  ducts ;  this  is  always  the  case  in  the  goose,  the 
duck,  the  African  fowl,  and  the  pheasant ;  and  there  are  three  pan- 
creatic ducts  in  the  common  fowl,  the  pigeon,  the  eagle,  &c.  It  is 
situated  in  the  middle  of  the  pancreas,  where  it  resembles  an  empty 
vein,  of  about  the  calibre  of  a  thin  straw.  It  terminates  in  the  duo- 
denum by  an  oblique  aperture,  four  or  ^vc  finger-breadths  below  the 
pylorus,  usually  at  the  same  orifice  with  the  ductus  cholidochus ;  but 
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sometimes  it  has  a  doable  aperture.  In  many  animals  it  is  inserted 
into  the  duodenum  by  a  particular  orifice,  at  a  considerable  distance 
below  the  cholidochus.  The  use  of  the  pancreas  is,  to  secrete  a  pecu- 
liar fluid,  called  pancreatic  juice ;  which  is  of  a  saliyary  nature,  and 
serves  to  attenuate  the  chyle."   (Comp,  Anat.,  n.  216.) 

220.  WiNSLOW.  ''The  pancreas  is  a  long,  flat  gland,  of  the  con- 
glomerate kind,  situated  under  the  stomach,  between  the  hyer  and  the 
spleen.  Its  figure  resembles  that  of  a  dog^s  tongue.  It  b  divided 
into  two  sides,  a  superior  and  an  inferior ;  into  two  edges,  an  anterior 
and  a  posterior ;  and  into  two  extremities,  one  large,  which  resembles 
the  base  of  the  tongue ;  the  other  small  and  rounded,  like  the  apex  of 
the  same  organ.  The  pancreas  is  situated  transversely  under  the  sto- 
mach, and  enclosed  in  the  duplicature  of  the  posterior  portion  of  the 
mesocolon.  The  large  extremity  is  connected  to  the  concavity  of  the 
first  curvature  of  the  duodenum ;  so  that  a  great  part  of  that  intestine 
Ues  between  the  pancreas  and  the  dorsal  vertebrae.  The  small  extremity 
is  fixed  to  the  omentum,  near  the  spleen.  The  pancreas  is  composed 
of  a  great  number  of  soft  glandular  molecules,  so  combined  as  to 
present  the  appearance  exteriorly  of  one  mass,  the  surface  of  which  is 
rendered  slightly  uneven  by  numerous  small  convexities,  more  or  less 
flattened.  When  these  molecules  are  separated  a  little  firom  each  other, 
we  find  along  the  middle  of  the  breadth  of  the  pancreas  a  particular 
duct,  in  which  several  smaller  ducts  terminate  laterally,  almost  as  the 
branches  of  a  tree  terminate  in  the  stem.  This  canal,  named  ductus 
pancreaticus,  or  ductus  Wirsungi,  is  very  thin,  white,  and  almost  trans- 
parent, and  the  extremity  of  the  trunk  opens  commonly  into  the 
extremity  of  the  ductus  chohdochus.  From  thence  it  diminishes  grar> 
dually,  and  terminates  in  a  point,  next  the  spleen.  The  small  lateral 
branches  are  likewise  pretty  large  near  the  trunk,  and  small  towards 
the  edges  of  the  pancreas.  In  some  subjects  there  are  two  pancreatic 
ducts,  one  lying  above  the  other.  The  duct  does  not  always  pass  lon- 
gitudinally, but  sometimes  takes  a  serpentine  course,  winding  firom  side 
to  side,  always,  however,  in  the  same  plane.  It  is  nearer  the  lower 
than  the  upper  side  of  the  pancreas.  It  pierces  the  coats  of  the  duo- 
denum, and  opens  into  the  ductus  chohdochus,  commonly  a  httle  above 
the  prominent  point  of  the  orifice  of  that  canal ;  and  sometimes  it 
opens  immediately  into  the  duodenum. 

221.  ''Several  years  ago  I  observed  in  the  human  subject,  that 
where  the  great  extremity  of  the  pancreas  is  connected  to  the  curvature 
of  the  duodenum,  it  sends  down  an  appendage,  which  adheres  very 
closely  to  the  following  portion  of  the  intestine ;  and  upon  a  careful 
examination,  I  found  a  particular  pancreatic  duct,   ramified  like  the 

x2 
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large  one,  which  ran  toward  and  mtersected  this  great  dact,  into  the 
extremity  of  which  it  opened,  after  having  perforated  the  duodenum. 
This  portion  I  call  the  small  pancreas :  it  sometimes  opens  separately 
into  the  duodenum,  in  which  we  likewise  occasionally  see  several 
small  holes  round  the  cholidochus,  which  answer  to  the  pancreas. 

222.  ''The  arteries  of  the  pancreas  arise  from  the  pyloric,  duo- 
denal, and  chiefly  from  the  splenic  artery,  which  adheres  very  closely  to 
the  whole  lower  side  of  the  pancreas,  near  the  posterior  margin.  In 
its  passage,  it  gives  off  many  branches,  termed  pancreatic  arteries, 
which  run  out  more  or  less  transversely  from  each  side.  The  pancreas 
also  receives  some  small  ramifications  from  the  great  gastric  and  supe- 
rior mesenteric  arteries.  The  pancreatic  veins  are  branches  of  the 
splenic  vein,  which  is  one  of  the  principal  branches  of  the  great  or 
ventral  vena  portse.  The  splenic  vein,  like  the  artery,  runs  along  the 
lower  side  of  the  pancreas,  near  the  edge,  in  a  shallow  depression  in 
the  substance  of  the  viscus.  These  veins  answer  to  the  arteries  of  the 
same  name  ;  and  there  are  likewise  other  small  veins  corresponding  to 
the  small  arteries,  and  which  are  productions  of  the  great  mesenteric 
vein,  &c.  The  pancreas  receives  nerves  partly  from  the  hepatic,  partly 
from  the  splenic,  and  partly  from  the  superior  mesenteric  plexus :  and 
it  likewise  receives  a  nerve,  the  chorda  transversalis,  from  a  flat  ganglion 
lying  between  the  two  semilunar  ganglia,  &c.  The  pancreatic  duct  is 
not  only  double  in  some  subjects,  but  the  little  collateral  branches  have 
communications  in  form  of  islands  in  several  places  in  the  body  of  the 
viscus."  (Exp.  Anat,  Tr.  du  Bos-Vent,,  n.  319—328.) 

223.  BoERHAAVE.  "Under  the  back,  the  right  side,  and  the 
bottom  of  the  stomach,  chiefly  in  the  posterior  layer  of  the  omentum, 
close  to  the  duodenum,  is  a  large,  pendulous,  conglomerate  gland,  called 
pancreas ;  which,  by  virtue  of  its  glandular  structure,  made  up  of  in- 
numerable arteries,  secretes  a  humor  from  the  coeliac  arteries,  and  dis- 
charges it  all  into  one  common  duct  which  terminates  in  the  duodenum. 
This  humor  is  almost  insipid,  slightly  saltish,  Hmpid,  abundant,  se- 
creted continually,  forced  out  by  the  motion,  pressure,  warmth,  and 
close  vicinity  of  the  heart,  and  especially  by  the  stomach  when  full 
and  digesting.  It  is  neither  acid  nor  alkaline,  but  very  much  resembles 
saliva,  both  with  respect  to  origin,  to  the  vessels  which  secrete  it,  and 
to  its  properties.  When  mixed  with  the  bile  in  the  living  subject,  and 
digested  with  it  in  the  same  gut,  it  produces  no  sensible  fermentation, 
but  either  mingles  uniformly,  or  else  passes  on  alone  into  the  empty 
intestines ;  so  that  when  blended  with  the  chyle,  faeces,  bile,  or  mucus, 
its  use  must  be  to  attenuate  and  dilute  ;  to  mingle  all ;  to  render  the 
chyle  capable  of  mixture  with  the  blood ;  to  fit  it  for  passing  through 
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the  lacteals ;  to  sheathe  acrid  particles ;  to  abate  the  viscidity  and  bit- 
terness of  the  bile,  to  alter  its  color,  to  mix  it  thoroughly  with  the 
chyle  ;  to  serve  as  a  menstruom  and  vehicle ;  and  so  to  alter  the  pecu- 
liar taste,  smell,  and  other  qualities  of  the  food,  that  it  may  assume  a 
kind  of  uniformity ;  and  to  repeat  all  these  processes  with  the  utmost 
rapidity."  (Ifut.  Med.,  n.  100,  101.) 

224.  See  Maur.  Hoffmann,  Diu.  to  Home's  Microeosmus,  and  his 
Idea  Mack.  Human.  Wharton,  Adenog.  Graaf,  Be  Succo  Pancreat. 
Vesalius,  De  Human,  Corp.  Fabric.,  lib.  v.,  fig.  iv.  Ruysch,  Thes. 
Anat.  iv.,  n.  94,  not.  1,  2.  Verheyen,  Corp.  Hum.  Anat.,  tract,  ii.,  cap. 
XV.  Mangetus,  Theatr.  Anat.,  lib.  ii.,  pars,  i.,  cap.  vii. ;  where  he  details 
experiments,  in  which  dogs,  from  which  the  pancreas  had  been  excised, 
lived  in  health  for  several  months.  Morgagni,  Advers.  Anat.  iii., 
Anim.  19,  where  he  relates  that  in  the  pancreas  of  the  hedgehog  he 
found  bile,  or  at  least  a  greenish  yellow  fluid.  See  also  the  plates  of 
authors.  Eustachius,  Tabul.  Anat.,  tab.  ii.,  fig.  4.  Graaf,  De  Succo 
Pancreat.,  tab.  i. ;  where  he  exhibits  the  pancreas  with  its  common 
and  lateral  ducts,  the  conjunction  of  the  new  vessel  with  the  biliary 
duct,  and  some  of  the  viscera  connected  to  the  pancreas.  Bidloo,  Anat. 
Human.  Corp.,  tab.  xxxvi..,  fig.  2  ;  the  pancreatic  duct  and  its  ramifi- 
cations, with  a  portion  of  the  duodenum,  exhibiting  an  orifice  with 
annular  fibres,  which  form  something  like  a  q)hincter.  Verheyen, 
Corp.  Hum.  Anat.,  tab.  xi.,  fig.  1. 


ANALYSIS. 

225.  In  order  to  know  the  office  of  the  pancreas,  it  is  abso- 
lutely necessary  to  know  the  offices  of  all  the  viscera  among 
which  it  lies  concealed,  and  to  which  it  is  connected ;  thus  it 
must  be  regarded  in  society  and  series  with  many  other  organs, 
and  not  with  one,  but  with  both  our  eyes  (a).  K  the  pancreas 
be  looked  at  singly,  apart  from  the  series  of  coordination  and 
subordination  of  the  other  viscera,  it  appears  to  be  only  a  large 
gland,  a  remarkable  specimen  of  the  conglomerate  kind,  which 
prepares  a  juice  for  tempering  the  bile,  for  anointing  and  cleans- 
ing the  intestines,  for  digesting  the  food,  and  for  diluting  the 
chyle ;  but  what  further  services  it  performs,  for  the  blood,  and 
for  its  fellow-members,  remains  in  profound  concealment.  The 
following  then  is  a  summary  of  the  offices  of  the  viscera  (6). 

(a)  See  the  Chapter  on  the  Liver,  n.  200. 

(b)  Men  commonly  judge  of  the  use  by  the  visible  effect,  and  even 
think  it  right  so  to  judge :  for  at  what  certain  conclusion,  say  they, 
can  the  understanding  arrive,  without  its  masters  and  messengers,  the 
senses  ?  I  know  and  believe,  because  I  see.  But  this  reasoning  pro- 
ceeds from  our  judging  of  a  viscus  by  itself  alone,  and  sometimes, 
indeed,  of  many  by  one,  not  of  one  by  many :  whereby  we  obtain  no 
comprehensive  view,  but  only  avoid  labor  and  fatigue  ;  and  in  the  end 
generate  uncertainty  and  fallacies,  which  are  manifested  more  and  more, 
the  more  particulars  we  regard.  Ultimate  effects  are  all  that  we  per- 
ceive by  sense,  for  the  senses — of  sight,  hearing,  taste  and  smell — are 
in  the  ultimates  of  the  world,  and  indicate  nothing  beyond  the  forms  of 
the  last  compounds  of  things.  Whence  these  last  compounds  obtain 
their  form,  essence  and  nature,  the  senses  know  not,  but  refer  the  ques- 
tion to  the  mind.  Thus  the  senses  shew  only  that  the  pancreas  pours 
forth  a  certain  juice,  of  a  particular  color,  smell  and  taste  ;  and  that  the 
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226.  The  offices  of  all  the  abdominal  viscera  are,  preparing 
the  chyle:  purifying  and  refining  it:  introducing  it  into  the 
blood :  purifying  the  serum  and  the  blood  itself:  secreting  the 
better  parts  of  both :  and  circulating  them :  excreting  the  worth- 
less parts :  and  throwing  them  out.  Preparing  the  chyle,  is  the 
office  of  the  stomach  and  intestines  :  pwifyingit,  is  the  office  of 
the  Uver,  the  mesenteric  and  the  conglobate  glands:  introducing  it 
into  the  blood,  is  the  office  of  the  thoracic  duct,  the  veins  of  the 
liver,  and  certain  lymphatics  (c) :  purifying  the  blood,  is  the 
office  of  the  spleen,  and  in  the  foetus,  of  the  succenturiate  kid- 
neys :  secreting  the  better  parts  of  the  blood  and  serum,  is  the 
office  of  the  pancreas,  the  omentum,  and  lastly  of  the  Uver  (d) : 
circulating  them  is  the  office  of  the  pancreatic  and  hepatic  ducts, 

pancreas  pours  this  juice  into  the  duodenum.  But  if  we  rest  here,  we 
shall  never  discover  what  lies  in  this  juice  ;  what  properties  it  possesses; 
where  it  comes  from,  or  what  purpose  it  is  intended  to  serve.  For 
whatever  the  juice  has  in  it,  is  derived  from  causes  prior  to  the  effect, 
or  from  its  more  universal  offices ;  and  if  these  be  unknown,  then 
reason  comprehends  nothing  more  than  sensation.  Therefore  the 
causes,  that  is,  the  efficients,  or  higher  effects,  must  be  explored. 
(Every  cause  is  an  efficient  relatively  to  the  things  below  it,  and  an 
effect  relatively  to  those  above  it.)  These  causes,  as  I  before  said, 
cannot  possibly  be  discovered,  without  taking  into  account  the  office  of 
those  which  act  in  the  same  society,  and  which  constitute  the  more 
universal  series  of  causes  or  effects.  For  the  more  universal  the  cause, 
the  more  members  concur  to  it.  Thus  by  exploring  several,  and  em- 
bracing them  together  in  the  mind,  we  discover  what  any  one  mem- 
ber of  the  series  contributes  to  the  common  object,  and  what  the 
visible  product,  as  in  the  present  case,  the  pancreatic  juice,  contains 
internally. 

(c)  Certain  of  the  lymphatics  do  not  go  to  the  thoracic  duct,  but 
pour  the  lymph  of  their  particular  viscus,  gland  or  muscle,  immediately 
into  some  adjoining  vein. 

(d)  To  secrete  the  better  parts  is  really  the  same  thing  as  to  sepa- 
rate them  from  the  worthless  parts,  which  latter  are  sent  away  towards 
the  kidneys:  and,  indeed,  certain  of  the  grosser  parts  of  the  blood 
and  serum,  are  secreted  by  the  pancreas  and  liver,  and  sent  away  by 
their  ducts ;  but  inasmuch  as  these  are  circulated,  and  again  purified, 
I  rather  prefer  to  call  them  secretions  than  excretions.  Besides,  it  is 
also  the  office  of  the  spleen  and  pancreas,  to  prepare  a  universal  men- 
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and  of  the  intestines :  excreting  the  worthless  parts  of  the  serum, 
is  the  office  of  the  kidneys  and  the  ureters  :  throwing  them  omi, 
is  the  office  of  the  bladder  and  the  urethra :  excreting  the  worth- 
less parts  of  the  blood,  is  the  office  of  the  gall-bladder :  throwing 
them  out,  is  the  office  of  the  ductus  cysticus,  ductus  cholidochus, 
and  ultimately  of  the  colon  and  rectum. 

227.  Thus  aU  the  abdominal  viscera  form  one  series,  which 
may  be  called,  the  superior  universal  series ;  for  they  all  respect 
a  common  eifect,  end  and  use,  namely,  the  blood.  But  this 
series  is  divided  into  three  inferior  universal  series;  into  one 
which  primarily  respects  the  chyle ;  into  another  which  respects 
the  serum ;  and  into  a  third  which  separately  respects  the  blood 
already  formed  {e).  Each  of  these  series,  however,  is  further 
subdivided  into  several  other  inferior  series ;  there  being  series 
which  prepare  the  chyle ;  refine  it ;  introduce  it  into  the  blood. 
Next,  series  which  purify  the  serum ;  secrete  it ;  excrete  it :  and 
series  which  do  the  like  for  the  blood.  Each  of  these  is  again 
divided  and  ramified  into  several  others :  for  example,  of  those 
which  prepare  the  chyle,  there  are  some  that  grind  the  food ; 
some  that  digest  it,  or  extract  its  essential  juices ;  some  that  be- 
sprinkle it  with  saliva;  some  that  unite  the  saliva  with  the 
extracts,  so  producing  the  chyle.  (/). 

struum  for  refining  the  chyle,  and  marrying  it  to  the  blood ;  of  which 
office  we  shall  treat  in  the  Chapter  on  the  Spleen. 

(e)  The  chyle,  the  serum,  and  the  blood,  are  distinct  things :  one 
is  the  source  of  the  other.  The  chyle  itself  in  the  arteries  and  veins 
is  called  serum ;  and  the  purest  serum,  united  to  the  spirit,  produces 
the  blood.  The  blood  thus  completed,  requires  to  be  distinctly  purified, 
in  order  to  become  the  universal  subject,  parent  and  seminary  of  all 
things  of  bodily  life.  The  purificatories  of  the  blood,  are,  primarily 
the  spleen,  secondarily  the  pancreas,  and  lastly  the  liver : — these  in  the 
abdomen :  there  are  others  in  the  chest,  and  even  in  the  head  itself, 
namely,  the  lungs  and  the  cerebrum,  of  which  we  shall  speak  else- 
where. 

(J)  There  are  many  other  both  subdivisions  and  superpartitions,  which 
terminate  only  in  the  very  simplest  dirisions  of  this  series,  or  in  the  capil- 
lary extremities  of  the  vessels :  which  is  the  reason  why  no  two  of  even 
the  minutest  veins  or  arteries  carry  blood  or  serum  of  a  similar  nature ; 
each  being  dedicated  to  some  most  particular  office,  distinct  from  that 
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228.  We  may  now  see  the  close  affinity  that  subsists  between 
these  series  or  viscera,  and  between  their  offices ;  and  in  what 
order  and  with  what  connectedness  they  are  mutually  subordi- 
nated to  each  other.  And  this,  particularly  with  respect  to  the 
pancreas,  which,  according  to  a  common  opinion,  may  be  either 
present  or  absent,  indifferently  {g).  The  truth,  however,  is, 
that  the  pancreas  is  a  kind  of  link  between  the  spleen  and  the 
liver;  it  purifies  the  blood  for  the  spleen,  and  draws  off  the 
serum ;  the  parts  secreted,  it  sends  away  by  three  paths ;  one 
part  to  the  omentum,  mesentery,  and  mesocolon  {h) ;  another  to 

of  the  vessel  next  to  it.  Such  differences  occor  not  only  between  the 
vessels  of  different  viscera,  but  also  between  those  of  one  and  the  same 
viscus  ;  as  here  in  the  pancreas,  where  no  two  glands  invite  or  secern 
an  absolutely  similar  blood  or  serum.  Yet  still,  from  differences  in  a 
continual  series,  results  a  compound  most  thoroughly  adapted  to  nature's 
end.     See  n.  188. 

(ff)  It  having  been  proved  by  many  experiments  on  dogs,  that  the 
pancreas  and  spleen  might  be  removed,  and  the  animals  still  survive, 
vigorous,  voracious,  and  truly  canine,  it  has  therefore  been  supposed, 
that  these  viscera  are  inserted,  merely  to  fill  a  vacant  space  in  the 
abdomen  ;  but  that  this  is  not  true  will  be  seen  below  (Q. 

(h)  Respecting  the  adhesion  of  the  pancreas  to  the  omentum  and 
mesentery,  Heister  says,  *'  [The  pancreas]  is  connected  with  the  me- 
sentery, splenic  vessels,  and  spleen."  (n.  219.)  And  Winslow  says 
*'  The  small  extremity  is  fixed  to  the  omentum,  near  the  spleen :"  and 
again,  "  The  pancreas  is  enclosed  in  the  duplicature  of  the  posterior 
portion  of  the  mesocolon."  (n.  220.)  That  the  arteries  and  veins  also 
pass  to  and  fro  between  these  bodies,  may  be  seen  in  anatomical  tables. 
''  The  pancreas,"  says  Winslow,  "  also  receives  some  small  ramifications 
from  the  great  gastric  [artery],"  (which  artery  lies  upon  the  omentum 
in  a  large  part  of  its  course,  as  shewn  in  one  of  Ruysch's  Tabulae,) 
"  and  superior  mesenteric  artery.  .  .  .  There  are  small  veins  corre- 
sponding to  the  small  arteries,  and  which  are  productions  of  the  great 
mesenteric  vein."  (n.  222.)  That  the  fat  derives  its  origin  from  the 
grosser  elements  of  the  divided  blood,  and  from  the  purer  elements  of 
the  serum,  see  the  Chapter  on  the  Omentum.  Thus,  when  the  pancreas 
purifies  the  blood,  and  sunders  it  into  its  primitive  elements,  it  seems 
to  reject  a  part  into  the  omentum,  to  send  forth  a  part  into  the  vena 
portse,  and  to  excrete  a  part  into  its  middle  duct.  See  also  what  is 
said  of  these  subjects  below,  n.  231  {x). 


V 
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the  porta  hepatis  (t) ;  a  third  to  its  own  duct :  the  latter  furnishes 
the  pancreatic  juice^  which  is  thrown  into  the  duodenum^  and 
then  circulated,  in  union  with  the  hepatic  and  cystic  bile(ib). 
Thus  the  pancreas,  as  the  intermediant  member,  causes  the  ac- 
tion and  sequence  of  effects,  ends  and  uses  to  exist  and  subsist 
in  its  fulness ;  and  consequently  the  subordination  of  efficient 
causes  likewise  to  exist  and  subsist  in  the  greatest  state  of  per- 
fection (/). 

(t)  Namely,  by  the  veins,  which  like  the  arteries,  are  connected  to 
the  inferior  edge  of  the  pancreas,  and  which  go  to  the  vena  portse. 
"  The  pancreatic  yeins,"  says  Winslow,  *'  are  branches  of  the  splenic 
vein,  which  is  one  of  the  principal  branches  of  the  vena  portse.  The 
splenic  vein,  like  the  artery,  runs  along  the  lower  side  of  the  pancreas, 
near  the  edge,"  &c.  (n.  222.) 

(k)  See  the  similar  statement  respecting  the  hepatic  and  cystic  bile, 
in  the  last  chapter.  Boerhaave  also  pronounces  for  the  same  opinion, 
n.  223,  ad,  fin. 

(I)  This  then  is  the  cause  of  the  existence  of  the  pancreas  and 
spleen,  and  of  the  actuality  of  their  offices.  For  nature,  in  all  her 
methods  and  processes,  ever  intends  and  attempts  the  greatest  degree 
of  perfection.  Therefore,  when  she  is  proceeding,  or  about  to  proceed 
to  an  end,  she  calls  forth  to  her  assistance  all  the  causes  which  can 
possibly  promote  it — proximate,  intermediate,  remote  and  ultimate — 
that  is  to  say,  an  entire  causal  series  of  subordinations,  in  order  that 
effects,  ends  and  uses  may  never  defeat  her  principle :  and  these  causes 
she  multiplies  in  proportion  to  the  nature,  eminence  and  necessity  of 
the  end.  More  or  less  causes  may  be  subordinated;  but  the  more 
there  are,  the  more  sufficient  and  full  is  the  effect,  and  the  more  per- 
fect the  state  :  the  fewer,  the  more  imperfect  the  state  ;  and  the  defect 
is  generally  supplied  in  the  ultimate  viscus  ;  as  in  this  case,  in  the  liver. 
This  is  the  reason  why  two  pancreases  have  been  found  in  some  sub- 
jects ;  see  Winslow,  n.  221  ;  and  two  pancreatic  ducts  in  others;  see 
Heister,  n.  219  ;  and  Verheyen,  Corp.  Hum.  Anat.,  tract,  ii.,  cap.  xv. ; 
as  indeed  ''  is  always  the  case  in  the  goose,  the  duck,  the  African  fowl, 
and  the  pheasant ;  there  are  three  pancreatic  ducts  in  the  common  fowl, 
the  pigeon,  the  eagle,"  &c.,  n.  219.  In  creatures  of  simpler  structure, 
as  insects,  we  find  neither  spleen  nor  pancreas,  but  a  large  liver.  When, 
therefore,  either  is  deficient,  there  is  always  some  defect  of  the  natural 
functions.  But  the  pancreas  is  so  constructed,  that  in  the  absence  of 
the  spleen,  and  the  liver  is  so  constructed,  that  in  the  absence  of  the 
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229.  No  series  can  be  complete  or  effective  without  involving 
at  least  a  trine ;  that  is^  a  firsts  a  middle^  and  a  last  (m).  These 
three  must  be  so  ordered^  that  the  first  term  disposes  the  second^ 
and  disposes  the  ultimate  both  mediately  and  immediately.  Thus 
there  is  a  trine  that  purifies  the  bloody  namely,  the  spleen,  the 
pancreas,  and  the  Uver.     A  trine  that  secretes  the  blood  and 

pancreas,  it  may  still  discharge  its  natural  functions.  And  it  may  even 
be  inferred  from  the  vascular  connexion,  that  in  the  absence  of  one,  its 
office  is  transferred  to  the  next  member  of  the  series,  this  being  fur- 
nished with  additional  organs,  fibres  and  vessels,  to  make  it  competent 
to  sustaining  the  office  by  itself :  as  might,  I  feel  convinced,  be  observed 
in  dogs,  after  excision  of  the  spleen  or  pancreas. 

(m)  Nothing  can  be  bounded,  completed,  or  perfect,  that  is  not  i^ 
trine.  Sometimes  even  a  quadrine  is  necessary,  or  a  still  more  multiple 
series  or  sequence,  exactly  according  to  the  ratio  between  the  first  and 
last  term,  that  is,  to  their  distance  from  each  other,  and  the  nearness 
or  remoteness  of  their  relationship.  Meanwhile,  whatever  be  the  rela- 
tion, there  must  be  at  least  a  trine,  to  procure  harmony.  Otherwise, 
no  termination  or  conclusion  is  possible.  To  instance  only  geometry, 
arithmetic,  physics,  rationals,  and  logic.  In  geometry ^  two  linear  ex- 
tensions alone,  take  in  nothing  and  conclude  nothing :  a  third  thing  is 
respected  as  the  concluding  agent,  and  therewith  as  the  conclusion ; 
whether  in  a  triangle,  a  body  of  trine  dimension,  an  algebraic  equation, 
or  any  other  thing  of  this  class.  In  arithmetic^  two  numbers  form  only 
a  ratio,  but  when  a  third  term  is  added,  or  generated  by  the  two  first, 
we  then  have  an  analogy,  either  continuous,  or  harmonic,  or  of  some 
other  kind.  In  physics,  two  powers  or  forces,  regarded  as  causes, 
always  likewise  respect  some  third,  whereby  an  effect  is  produced,  and 
in  this,  a  fourth,  or  fifth,  and  so  on  ;  which  is  to  be  the  ultimate  effect 
of  the  series.  In  ratioruUSf  nothing  which  deserves  to  be  called  a 
judgment,  such  as  ought  to  exist  in  all  the  conclusions  or  actions  deter- 
mined by  the  will,  can  possibly  be  formed  from  two  reasons, — there 
must  always  necessarily  be  some  third.  In  loffie,  two  premises  are 
requisite,  to  constitute  a  fiill  syllogistic  form,  or  a  full  argument ;  more 
than  two  in  a  sorites.  What  is  at  last  concluded  from  two,  becomes 
the  property  of  the  conclusion  itself,  but  this  it  derives  from  the  pre- 
mises. So  in  every  science  and  art :  the  binary  is  ever  the  imperfect ; 
hence  some  third  thing  is  always  involved  either  tacitly  or  openly. 
This  is  universally  the  case  in  the  anatomy  of  the  body,  which  is  the 
mirror,  prototype,  and  complex  of  all  arts  and  sciences. 
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semin^  namely,  the  pancreas,  the  omentum,  and  the  liver.  A 
trine  that  circulates  the  secretions,  namely,  the  pancreatic,  the 
hepatic,  and  the  cystic  ducts.  A  trine  that  prepares  the  chyle, 
namely,  the  stomach,  the  small  intestines,  and  the  large  intes- 
tines. A  trine  also  that  secretes  and  excretes  the  worthless 
parts  of  the  serum,  to  wit,  the  kidneys,  the  ureters,  and  the 
bladder. 

230.  As  all  the  viscera  of  the  abdomen  perform  a  common 
series  of  operations,  so  also  every  viscus,  organ  and  member  re- 
presents in  itself  a  kind  of  series ;  wherefore  each  member  sepa- 
rately should  be  contemplated  as  a  kind  of  series,  complex,  so- 
ciety, and  complement  of  the  operations  which  are  peculiar  to 
it  (n).  This  is  particularly  apparent  in  the  pancreas;  which,  to 
constitute  it  such  a  series,  is  divided  into  masses,  congeries,  and 
tuberosities,  and  these  into  lesser  ones,  and  into  least,  which 

(n)  Series  embraces  in  it  everything  which  exists  and  coexists  ;  for 
there  are  both  successive  and  simultaneous  series,  but  the  latter  always 
arise  from  the  former,  and  the  one  contemplates  the  other  in  itself,  as 
the  cause  contemplates  the  effect,  and  the  effect  the  cause ;  as  children, 
their  parents ;  or  as  a  &ther  contemplates  his  wife  in  his  offspring : 
and  there  are  as  many  series  as  there  are  analogies,  conclusions,  and 
effects.  But  it  is  my  intention  to  deliver  the  Doctrine  of  Series  in  a 
separate  form  :  I  will  here  explain  only  so  much  as  respects  the  series 
of  substances  and  operations  consequent  thereupon  in  the  pancreas. 
The  pancreas  itself  is  most  distinctly  divided  into  lobes,  tuberosities, 
glomes  or  balls ;  and  these  into  their  glands  or  unities  :  so  also  are  its 
ducts,  vessels,  &c.  "  The  pancreas,"  says  Winslow,  '^  is  composed  of 
a  great  number  of  soft  glandular  molecules,  so  combined  as  to  present 
the  appearance  exteriorly  of  one  mass,  the  surface  of  which  is  rendered 
simply  uneven  by  numerous  small  convexities,  more  or  less  flattened" 
(n.  220).  With  respect  to  the  ducts,  the  same  author  says,  "  We  find 
along  the  middle  of  the  breadth  of  the  pancreas  a  particular  duct,  in 
which  several  smaller  ducts  terminate,  almost  as  the  branches  of  a  tree 
terminate  in  the  stem"  (ibid).  And  the  same  thing  holds  good  of  the 
blood-vessels,  which  proceed  from  greatest  to  least,  and  from  least  to 
greatest,  in  a  kind  of  continual  series.  We  also  find  the  same  in  all 
the  other  members  and  viscera,  and  particularly  in  the  liver,  the  lungs, 
and  the  cerebrum.  Since  these  points  appear  to  be  most  distinctly  ex- 
emplified in  the  pancreas,  therefore  the  pancreas  may  be  regarded  not 
undeservedly  as  the  model  of  the  conglomerate  glands  of  the  body. 
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latter  are  the  very  glands,  wherein  the  progression  of  its  series 
ends,  and  from  which  it  begins.  Every  thing  is  a  series,  and  in 
a  series.  The  very  knowledge  of  effects  depends  upon  a  distinct 
notion  of  the  subordination  of  causes  in  any  given  series. 

231.  When  the  pancreas  is  examined  carefully,  in  series  with 
its  fellow-members,  it  instructs  us  respecting  the  nature  of  the 
subordination  of  efficient  causes,  and  of  the  influx,  communica- 
tion, and  conclusion  of  operations,  that  is,  of  the  effect  (o). 
I.  The  SPLEEN  flows  into  the  pancreas,  and  the  pancreas  into 
the  spleen,  by  means  of  nervous  fibres  and  blood-vessels  {p) ; 

This  was  termed  above  (n.  203),  continuously  successive  progression. 
But  we  need  not  dwell  longer  on  these  particulars,  since  the  same  thing 
occars  in  all  the  other  organs. 

(o)  The  animal  body  is  as  it  were  the  temple  of  all  the  sciences, 
both  natural  or  physical,  and  rational  or  philosophical.  In  the  body, 
we  learn  the  things  which  are  indeterminate  in  the  sciences ;  namely, 
how  they  are  determined,  and  reduced  to  act  or  practice.  Here,  there- 
fore, we  are  instructed  to  the  fullest  degree,  respecting  the  manner  in 
which  causes  are  subordinated,  and  in  which,  when  subordinated,  they 
flow  mutiudly  into  each  other,  and  communicate  their  actions.  Lastly, 
how  the  effect  becomes  continuous  with  its  cause  or  causes.  In  the 
pancreas  all  these  things  are  represented  more  perfectly  than  in  a  bulky 
volume  of  doctrines.  Every  one  must  understand  them  if  he  attends 
to  the  several  particulars. 

{p)  To  avoid  prolixity,  I  pass  over  the  influx  of  nerves  from  the 
spleen  into  the  pancreas,  from  the  pancreas  into  the  liver,  and  from 
the  Uver  into  the  gall-bladder ;  and  I  dwell  only  upon  the  influx  which 
takes  place  by  the  arteries  and  veins,  which  are  the  proximate  causes. 
The  nerves  flow  in  nearly  in  the  same  way  as  the  vessels,  only  in  a 
more  universal  manner ;  for  the  spleen  derives  its  proper  fibres  from  its 
own  splenic  plexus,  and  its  common  fibres  from  the  mesenteric  plexus. 
So  hkewise  the  pancreas,  the  liver,  and  the  gall-bladder.  By  means  of 
these  fibres,  these  viscera  are  inaugurated  into  a  communion  and  society 
of  operations,  which  are  visibly  represented  by  the  blood-vessels. 
"  The  pancreas,"  says  Winslow,  "  receives  nerves  partly  from  the  he- 
patic, partly  from  the  splenic,  and  partly  from  the  superior  mesenteric 
plexus :  and  it  likewise  receives  a  nerve,  the  chorda  transvei^salis,  from 
a  flat  ganglion  lying  between  the  two  semilunar  ganglia"  (n.  222).  But 
of  this  higher  and  universal  influx,  which  is  the  cause  of  the  lower 
influx  by  the  vessels,  (thus  the  principle  of  the  cause,  or,  in  the  Ian- 
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thtpejtcrem,  Ukewise,  into  the  Hrer,  and  the  Brer  into  the  gall- 
bladder* II«  The  fVLEEK  derires  its  blood  firom  the  trunk  of 
the  aorta,  bjr  the  eodiac  artery  (q) :  the  pamereas  derires  its 
blood  firom  the  aame  artery;  and  also  innnediatehr  firom  the 
aorta,  bjr  a  brandi  of  the  eodiac,  and  firom  the  superior  mesen- 
teric artery  (r) :  bat  the  Uver  derires  its  Tenons  blood  firom  the 

gnsge  cf  the  fcfaoob,  the  csusslity,)  we  shsD  speak  in  the  Put  oo  the 
Orgsnisiii  of  Animal  3tfotioo. 

(q)  See  the  next  Chapter,  on  the  Spleen. 

(r)  9mte  the  pancreas  is  the  mediate  porificatorT  of  the  bkxMl,  as 
the  lirer  is  the  nitimste  porificatoiT  of  both  the  blood  and  the  Gfarle, 
therefore  it  is  necessary  that  we  ersminf  thoroog^ilT  the  inflox  of  tcs- 
•elsy  oi  tA  blood ;  that  is  to  say,  the  source  whence  this  member 
derires  the  sapply  which  is  the  material  and  sobject  of  its  operations. 
That  the  pancreas  derires  its  blood  not  merely  from  the  spleen,  but 
also,  like  the  spleen  itself^  from  the  aorta,  as  well  as  from  other  soorees, 
is  sufficiently  evident  from  anatomical  descriptions.  First,  with  respect 
to  the  deriration  of  Mood  by  means  of  the  spleen,  Winslow  ai^rs, 
''The  arteries  of  the  pancreas  arise  chiefly  from  the  splenic  artery, 
which  adheres  Tcry  closely  to  the  whole  lower  side  of  the  pancreas, 
near  the  posterior  margin."  (n.  222.)  Next  with  respect  to  the  blood 
which  comes  immediately  from  the  aorta.  *'  The  ri^t  branch  of  the 
ca;liac  artery,"  says  Heister,  **  gives  off  the  right  gastric  and  epiploic 
arteries,  and  the  pancreatic  artery :  the  left  branch  gives  off  [among 
others]  the  great  splenic  artery,  which  gives  branches  to  the  pancreas," 
&c.  (Comp.  Anat.f  n.  293.)  Or  even  mediately  from  the  aorta  by  the 
gastric  artery,  which  also  arises  from  the  right  branch  of  the  coeliac 
artery.  "  The  pancreas,"  says  Winslow,  "  receives  some  small  ramifi- 
cations from  the  great  gastric  artery."  (n.  222.)  See  also  his  Exp, 
Anat.,  Traiti  de$  Jrtereg,  n.  192.  That  the  pancreas  likewise  re- 
ceives a  certain  other  branch  from  the  aorta,  and  indeed,  from  its  trank, 
below  the  origin  of  the  coeliac  artery,  that  is,  from  the  superior  mesen- 
teric artery,  see  above,  n.  222.  This  artery  arises  in  front  from  the 
descending  aorta,  a  little  below  the  coeliac,  and  is  distributed  to  the 
mesentery  and  intestines,  particularly  the  small  intestines.  Conse- 
quently, the  pancreas  is  supplied  from  three  sources  with  the  blood  that 
it  is  to  purify  :  thus  in  part,  it  acts  independently  of  the  spleen,  and 
is  even  an  efficient  cause,  by  itself;  so  that  if  the  action  of  the  spleen 
be  diminished,  or  fail,  the  pancreas  and  the  liver  may  be  able  to  supply 
its  place. 
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pancreajB/  and  thereby  from  the  spleen ;  also  from  the  stomach, 
intestines,  and  mesentery :  its  arterial  blood  likewise  from  the 
aorta,  by  the  right  branch  of  the  coeliac,  and  by  a  branch  of 
the  diaphragmatic  artery  (s).  III.  The  spleen  sends  the  purified 
blood  into  the  splenic  vein,  and  into  the  lymphatics ;  it  receives 
the  blood  intended  for  purification,  by  means  of  the  pancreas  (/): 
and  transmits  it  when  purified,  also  by  means  of  the  pancreas,  to 
the  porta  hepatis  (u).  The  pancreas  sends  forth  the  blood  that 
has  been  purified  by  its  peculiar  method,  partly  into  the  omen- 
tum (x) ;  partly  into  the  pancreatic  duct ;  partly  into  the  great 

(s)  Respecting  the  ramifications  distributed  to  the  liyer  and  gall- 
bladder, see  the  preceding  chapter. 

(t)  See  note(r),  just  above.  "The  arteries  of  the  pancreas," 
says  Winslow,  "  arise  chiefly  from  the  splenic  artery.  [This  artery]  in 
its  passage,  gives  off  many  branches,  termed  pancreatic  arteries,  which 
run  out  more  or  less  transversely  from  each  side."  (n.  222.)  From  these 
the  pancreas  derives  a  part  of  its  blood,  which,  inviting  into  its  glands, 
it  secerns  and  purifies,  almost  in  the  same  manner  as  the  liver  secerns 
and  purifies  the  blood  of  the  vena  portse. 

(u)  "  The  pancreatic  veins,"  says  Winslow,  "  are  branches  of  the 
splenic  vein,  which  is  one  of  the  principal  branches  of  the  great  vena 
portse.  The  splenic  vein,  like  the  artery,  runs  along  the  lower  side  of 
the  pancreas."  (n.  222.)  The  branches  to  the  great  mesaraic  vein, 
take  the  same  direction  towards  the  vena  portse ;  for  the  vena  port8e  in 
this  situation,  is  termed  the  great  mesaraic  vein.  See  Winslow,  Exp, 
Anat.f  Tr.  dea  Feins,  n.  241. 

(x)  See  n.  228  (h),  and  the  Chapter  on  the  Omentum.  The  pan- 
creas, as  is  well  known,  is  destitute  of  lymphatics,  although  the  spleen, 
liver  and  gall-bladder  are  abundantly  frimished  with  them.  ''  In  dogs," 
says  Verheyen,  "the  lacteals  run  from  the  duodenum,  through  the 
pancreas,  to  the  cistema  mesenterii ;  but  they  do  not  belong  to  the 
pancreas :  yet  it  may  be  doubted  whether,  at  the  same  time,  they  do 
not  serve  as  lymphatics  to  it ;  although  it  is  not  to  be  questioned  that 
there  are  also  lymphatics  proper  to  the  pancreas."  (Corp.  Hum.  Anat., 
tract,  ii.,  cap.  xiii.  xv.)  But  when  we  understand  the  methods  whereby 
the  pancreas  purifies  the  serum  and  blood,  the  properties  of  its  secre- 
tions, and  of  the  fat,  and  the  construction  of  the  coats  of  the  omentum 
and  mesentery,  (which  are  so  perfectly  cellular,  that  they  resemble  a 
continuous  lymphatic  thrown  down  into  a  plane,  respecting  which  see 
above,)  it  will  be  clearly  evident,  that  the  pancreas,   like  the  liver. 
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splenic  vein,  and  thence  to  the  porta  hepatis  (y).  The  liver 
sends  its  purified  blood  into  the  vena  cava,  and  into  its  own  lym- 
phatics ;  but  the  residue  that  is  not  purified,  into  the  hepatic 
duct ;  and  the  blood  that  is  to  suffer  the  last  expui^tion,  into 
the  gall-bladder.  lY.  At  last  the  pancreas,  the  liver,  and  the 
OALL-BLADDER  mingle  their  secretions ;  this  being  the  ultimate 
effect  of  the  efficient  causes,  and  the  conclusion  of  the  opera- 
throws  out  its  first  secretion  towards  the  surface,  where  it  is  not  taken  up 
by  the  lacteals,  but  by  the  cellular  coats  of  the  omentum,  and  succeed- 
ing viscera,  and  there  partly  changed  into  fat,  and  partly  absorbed  by 
the  lymphatics  of  those  viscera.  For  in  order  that  the  omentum  may 
serve  as  a  kind  of  soft  pillow,  placed  beneath  and  between  the  stomach 
and  intestines,  at  the  same  time  that  it  exhales  an  unctuous  humor  for 
anointing  them,  it  is  absolutely  necessary  that  the  pancreas  be  destitute  of 
lymphatics,  and  transmit  its  fatty  and  unctuous  humor  to  those  viscera, 
principally  by  means  of  the  omentum :  thus  not  by  way  of  the  arteries 
or  veins,  but  by  the  usual  lymphatic  channel.  That  the  glands  of  the 
pancreas,  like  those  of  the  liver,  are  surrounded  by  exquisitely  fine 
cellular  membranes,  will  be  seen  presently;  consequently,  that  they 
likewise  throw  out  a  certain  lymph,  but  of  a  fatter  kind,  towards  the 
surface.  Such  being  the  case,  we  have  here  another,  and  indeed  the 
most  noble  office  of  the  pancreas. 

(y)  See  note  (u).  But  the  question  occurs.  In  what  manner  does 
the  pancreas  purify  the  blood,  and  what  blood  does  it  purify  ?  From 
the  influx  of  vessels,  and  the  parallel  case  of  the  liver,  we  may  collect 
and  conclude,  that  first  it  submits  to  rigid  examination  the  arterial 
blood  which  is  delivered  to  the  spleen ;  and  separates  it,  as  well  as  its 
own  proper  blood,  into  three  species ;  for  the  great  splenic  artery  runs 
along  the  lower  border  of  the  pancreas,  dipping  into  it,  and  thence 
passes  on  to  the  spleen,  and  returns  as  a  vein,  (which  is  also  called  the 
splenic,)  and  into  which  it  then  pours  the  pure  portion  of  its  blood. 
This  is  the  reason  why  that  vein  dips  more  deeply  into  the  substance  of 
the  pancreas ;  and  why  the  pancreatic  juice  is  given  forth  in  such  large 
quantities.  "[The  splenic  arteiy],"  says  Winslow,  "in  its  passage 
gives  off  many  branches,  which  run  out  more  or  less  transversely  from 
each  side.  The  splenic  vein,  Uke  the  arteiy,  runs  along  the  lower  side 
of  the  pancreas,  in  a  shallow  depression  in  the  substance  of  the  riscus" 
(n.  222).  Wherefore  "  the  duct  is  nearer  the  lower  than  the  upper  side 
of  the  pancreas*'  (Winslow,  n.  220).  See  the  comparison  instituted 
between  the  pancreas  and  the  Uver,  n.  233. 
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tions  {z).  These  particulars  show  in  what  way  the  pancreas  is  a 
mediate  cause,  subordinated  between  the  spleen  and  the  liver ; 
namely^  that  it  acts  both  mediately  and  immediately ;  or  that  it 
is  an  operative  and  efficient  cause,  bpth  through  the  spleen,  and 
by  itself:  so  likewise  the  liver  (a) :  consequently,  when  either  is 
deficient,  or  not  sufficient,  the  other  takes  its  place,  and  assumes 
the  reins,  though  in  a  comparatively  indistinct,  insufficient,  and 
imperfect  manner  {b).  The  same  considerations  also  shew,  that 
the  pancreas  in  one  way  makes  common  cause  with  the  spleen; 

(z)  Namely,  in  the  cholidochus,  according  to  the  observations  of 
our  authors.  ''[This  duct],"  says  Heister,  "terminates  usually  *at 
the  same  orifice  with  the  ductus  cholidochus,  but  sometimes  it  has  a 
double  aperture"  (n.  219).  See  also  Winslow,  n.  220.  Something 
similar  to  this  obtains  in  every  effect,  conclusion,  and  result ;  namely, 
that  the  causes  flow  into  the  effect,  not  by  a  single  mediation  or  subor- 
dination, but  by  several. 

(a)  The  modes  of  subordination  of  causes  [in  their  progress]  to 
effects,  are  various :  and  something  of  their  nature  may  be  seen  by 
thoroughly  examining  the  effect,  supposing  always  that  the  signs  of  the 
causative  agents  be  given.  This  progression  or  subordination  may, 
indeed,  be  illustrated  by  comparison  with  the  analogies  of  progressive 
ratios  in  geometry,  arithmetic,  algebra,  and  physics,  and  by  series  of 
causes  in  metaphysics.  But  to  explain  it  more  adequately,  and  more 
suitably  to  conunon  apprehension,  it  may  be  likened  to  rivulets  which 
unite  to  form  a  river,  and  this  river  again  to  form  a  third,  in  which 
still  more  numerous  rivulets  join.  Or  it  may  be  compared  to  a 
number  of  paths,  which  unite  at  a  crossway,  and  by  a  kind  of  royal 
road  proceed  to^  a  second  crossway,  where  still  more  numerous  paths 
meet. 

(6)  See  n.  228  (/).  From  the  use  here  explained,  it  must  now  be 
conspicuously  evident,  what  the  pancreas  contributes  to  the  common 
good  of  the  kingdom,  and  that  the  purificatory  apparatus  of  the  blood 
would  be  crippled  and  imperfect,  if  the  pancreas  were  absent :  also, 
that  a  more  full  and  perfect  state  results  from  additional  associates, 
whether  pancreases  or  ducts ;  and  that  by  this  means  provision  is  occa- 
sionally made  for  the  kingdom,  if  haply  the  spleen  or  pancreas  lose 
their  vigor,  which  is  no  uncommon  case  ;  or  if  a  too  thick,  slow,  acrid, 
or  bilious  blood  disturbs  them.  Nature  is  ever  obviating  the  perilous 
contingencies  that  befal  the  body,  and  from  the  very  commencement 
she  guards  against  everything  that  may  wrong  or  destroy  it. 

VOL.  I.  CHAP.  X.  Y 
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in  another  with  the  liver ;  and  that  the  liver  in  another  way 
again^  makes  common  cause  with  the  gall-bladder;  and  notwith- 
standing^ that  there  is  a  continual  series^  and  an  analogous  pro- 
gression of  causes  and  operations. 

232.  In  consequence  of  the  coordination  and  subordination 
of  the  viscera  and  their  offices^  no  portion  of  blood  can  possibly 
circulate  anywhere  in  the  trunk,  without  being  lustrated,  puri- 
fied, and  expurgated  by  means  of  these  members :  the  blood 
belonging  to  the  middle  region,  by  the  spleen;  that  of  the 
middle,  and  of  the  lower  or  abdominal  region,  by  the  pancreas ; 
and  that  of  the  middle  and  lower,  and  at  the  same  time  of  the 
higher  or  thoracic  region,  by  the  Uver.  For  the  spleen  derives 
its  blood  from  the  trunk  of  the  aorta  by  the  oceliac  artery  (c) ; 
the  pancreas  from  the  same  trunk,  and  by  a  branch  of  the  same 
artery,  and  also  below,  by  a  branch  of  the  superior  mesenteric 
artery  (rf).  The  liver,  likewise  firom  the  aorta  by  the  cceliac, 
and  also  firom  the  diaphragmatic  arteries  (e).     So  also  the  gall- 

(e)  It  arises  a  little  below  the  diaphragm,  and  above  the  emulgent 
arteries.  Thus,  as  the  emulgent  arteries  draw  off  the  valueless  serosity 
of  the  blood,  so  the  coeliac  artery  draws  off  its  sanguineous  impurities, 
before  the  aorta  descends  or  distributes  itself  further. 

(d)  See  above,  n.  231  (r).  The  superior  mesenteric  artery,  imme- 
diately after  its  origin  below  the  coeliac,  sends  a  small  branch  towards 
the  pancreas,  and  to  the  duodenum,  and  after  having  passed  through 
the  mesentery,  is  reflected  to  the  ileum ;  then  dividing  into  numerous 
twigs,  it  ramifies  over  the  small  intestines,  by  which  it  is  distributed 
to  the  vermiform  appendage,  and  even  to  the  colon  and  mesocolon.  It 
also  anastomoses  with  the  inferior  mesenteric  artery,  which  supplies  the 
large  intestines,  and  gives  off  the  internal  hsemorrhoidal  artery.  The 
pancreas,  therefore,  which  claims  the  first  branch,  at  the  very  entrance 
and  threshold  to  these  arteries,  immediately  draws  off  the  whole  of  the 
impure  blood  of  this  region,  and  prevents  the  natural  functions  of  these 
viscera  from  being  stifled  or  destroyed  by  noxious  blood,  or  by  obstruc- 
tions or  aneurisms  of  the  vessels. 

(e)  The  diaphragmatic  or  phrenic  artery,  arising  beside  the  inferior 
muscle  of  the  diaphragm,  anastomoses  with  the  arteries  of  the  succen- 
turiate  kidneys  ;  with  the  adipose,  intercostal,  internal  mammary,  me- 
diastinal, pericardial,  and  coeliac  arteries;  consequently,  with  all  the 
arteries  of  the  superior  or  thoracic  region.     Moreover,  the  hver  derives 
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bladder.  Such  is  the  extent  of  operations^  when  these  four 
viscera  are  yoked  and  associated^  and  unitedly  constitute  the 
wheel  of  the  machine. 

233.  The  glandular  nature  of  the  pancreas  is  illustrated  by 
that  of  the  liver;  the  two  being  related  in  form^  operation,  and 
use :  a  comparison  may  therefore  be  instituted  between  them. 
The  LIVER  is  covered  with  a  common  coat  derived  firom  the  pe- 
ritonseum;  so  is  the  pancreas  {f).  The  common  coat  of  the 
LIVER  grows  finer  and  finer  until  it  reaches  the  glands ;  so  does 
the  common  coat  of  the  pancreas  {g).  The  liver  is  divided  into 
lobes ;  the  pancreas  into  masses,  which  are  its  lobes.  (A).    Each 


its  blood  from  the  abdominal  region  by  the  same  mesenteric  artery  as 
the  pancreas,  and  also  by  the  cystic  arteries.  The  liver,  according 
to  Heister,  is  supplied  with  arteries,  by  the  coeliac,  cystic,  diaphrag- 
matic, and  sometimes  also  by  the  superior  mesenteric  arteries  (n.  191). 
Thus,  agreeably  to  my  proposition,  no  portion  of  blood  circulates  in  any 
part  of  the  trunk,  but  is  lustrated,  purified,  and  expurgated  by  means 
of  these  members.  In  other  words,  the  provinces  are  so  divided  among 
these  three  viscera,  (the  spleen,  the  pancreas,  and  the  liver,)  that  there 
is  not  the  minutest  drop  of  impure  blood  in  the  system,  but  is  derived 
and  invited  to  one  or  the  other,  as  the  state  of  the  body  demands : 
just  as  there  is  no  portion  of  the  impure  serum,  but  is  derived  and  in- 
vited by  the  emulgent  arteries  to  the  kidneys. 

(/)  That  the  common  coat  of  the  pancreas,  like  the  common  coat 
of  the  Hver,  is  a  production  of  the  peritonseum,  is  stated  by  Heister. 
''  [The  pancreas],"  says  he,  "  is  surrounded  with  a  membrane  which  is 
continuous  with  the  peritonaeum"  (n.  219). 

ip)  That  the  common  coat,  growing  constantly  thinner  and  thinner, 
penetrates  at  length  to  the  glands,  is  thus  declared  by  Verheyen :  "  The 
glands  of  the  pancreas,"  says  he,  **  are  connected  together,  both  by 
vessels,  and,  aooording  to  De  Ghraaf,  by  a  membrane  proper  to  each ; 
and  all  together  are  surrounded  by  a  coat  of  considerable  strength, 
arising  firom  the  peritonaeum,  by  virtue  of  which  the  whole  pancreas  is 
kept  firmly  in  its  place."  (Corp,  Hum,  Anat,,  tract,  ii.,  cap,  xv.) 

(A)  Respecting  the  division  of  the  liver  into  lobes,  (and  which  lobes 
are  more  numerous  in  dogs  and  other  animals  than  in  man,)  see  the 
Chapter  on  the  Liver.  The  pancreas  is  not,  indeed,  divided  into  similar 
lobes,  but  it  is  distinctly  divided  into  tuberosities,  little  masses,  and 
beds,  amounting  in  number,  as  it  appears,   to  forty  or  fifty.     These 

y2 
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lobe  of  the  LIVER  is  subdivided,  and  ultimately  into  glands ;  so 
is  each  mass  of  the  pancreas.  Every  gland  of  the  liver  is  com- 
posed of  a  last  production  of  the  common  membrane,  of  arterial 
and  venous  threads,  and  of  fibrillse ;  so  is  every  gland  of  the 
pancreas  (t).  A  branch  of  the  venaportse  approaches,  enters, 
and  perforates  each  gland  of  the  liver  ;  a  branch  of  the  splenic 
artery,  each  gland  of  the  pancreas  {k).  Whatever  the  branch  of 
the  vena  portse  conveys  to  the  gland  of  the  liver,  is  separated 
into  three  kinds ;  so  likewise  is  what  the  branch  of  the  splenic 
artery  conveys  to  the  gland  of  the  pancreas.  The  gland  of  the 
liver  conveys  away  one  kind  of  secretion,  by  the  hepatic  veins, 
to  the  great  vena  cava;  the  gland  o{  the  pancreas,  one  kind,  by 
the  pancreatic  veins,  to  the  splenic  vein.  The  gland  of  the  liver 
throws  out  a  second  kind  by  fine  cells  to  the  surface,  and  ulti- 
mately into  the  lymphatics ;  so  likewise  does  the  gland  of  the 
pancreas,  but  into  the  cellular  and  adipose  coats  of  the  omen- 
tum, mesentery,  and  mesocolon  (/).  The  gland  of  the  liver  ex- 
presses its  third  secretion  through  the  pori  bilarii  into  the  com- 
mon or  hepatic  duct ;  and  the  gland  of  the  pancreas,  its  third 
secretion,  through  its  biliferous  passages  or  vessels  into  the  great 
pancreatic  duct.  The  liver  transmits  its  bile  into  the  ductus 
cholidochus ;  the  pancreas  transmits  its  juice  into  the  same  duct. 
All  these  things  the  liver  performs  silently,  tranquilly,  mildly ; 
so  also  does  the  pancreas  (m).  When  the  gland  of  the  liver  ex- 
partitions  even  shew  themselves  in  the  unevenness  of  the  surface ;  and 
are  of  the  kind  usually  called  lobes. 

(t)  See  note  (e),  and  the  Chapter  on  the  Liver,  n.  209.  The  arte- 
ries ramify  perpetually,  dividing  at  last  into  the  minutest  threads,  in 
order  to  reach  their  ultimate  goals  or  little  stations ;  which  are  none 
other  than  the  very  glands.  The  veins  likewise  flow  back  from  least  to 
greatest,  and  of  course  from  the  same  ends  or  beginnings. 

(k)  See  the  Chapter  on  the  Liver,  n.  209.  You  will  also  find  this 
illustrated  in  n.  231  (y). 

(I)  You  will  find  these  particulars  explained  above,  n.  228  (A),  and 
n.  231  (x). 

(m)  Respecting  the  liver,  see  n.  214.  The  pancreas,  like  the  liver, 
has  no  muscular  coat  to  excite  it  to  manifest  motion.  The  nature  of 
the  functions  of  both  these  members,  renders  it  requisite  that  this 
should  be  the  case.     For  to  allow  various  species  of  fluid  to  be  dis- 
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pands  and  invites  the  bloody  then  the  porta  contracts  and  impels 
it ;  interchangeably,  reciprocally,  and  alternately.  The  pancreas 
acts  by  a  similar  invitation,  incitation,  alternation,  and  recipro- 
cation :  and  bothy  indeed,  by  movements  synchronous  with  the 
respiration  of  the  lungs  (n). 

234.  The  pancreatic  juice  can  still  less  be  said  to  be  excreted 
and  thrown  away,  than  the  hepatic  and  cystic  bile  :  like  them  it 
is  circulated,  and  like  them  it  is  of  use  in  its  circle  (o).     By 

tinctly  secerned,  separated  from  each  other,  and  thrown  out,  the  most 
perfect  concord  of  motions  is  absolutely  necessary :  so  that  when  the 
gland  invites  the  blood,  the  splenic  artery  shall  intrude  it,  or  express 
it  from  itself,  and  vice  versa.  Consequently,  the  pancreas,  Hke  the 
liver,  enjoys  an  alternate  reciprocation  of  expansion  and  contraction. 
See  n.  214.  Such  alternate  reciprocation  and  reciprocal  alternation  of 
expansion  and  contraction,  (for  so  this  mode  of  action  may  not  impro- 
perly be  designated,)  produces  apparent  rest,  wherein  no  motion  of 
either  kind  is  discernible  ;  for  the  general  contraction  of  the  mass,  and 
the  synchronous  expansion  of  the  glands,  and  vice  versa,  puts  on  all 
the  appearance  of  a  state  of  absolute  tranquillity  ;  although  there  is  not 
even  the  least  part,  or  the  least  thing  in  a  part,  but  is  leaping  and  pul- 
sating, or  opening  and  contracting  alternately. 

(n)  These  matters  need  no  further  illustration  than  was  given  above, 
in  the  Chapter  on  the  Liver,  n.  214.  The  parallelism  of  causes,  ope- 
rations, effects,  and  uses,  abundantly  confirms  this. 

(o)  Respecting  these  subjects,  see  the  Chapter  on  the  Liver,  n. 
213  and  218.  The  pancreatic  juice  has  a  nobler  nature  and  use  than 
the  hepatic  bile,  and  a  nobler  still  than  the  cystic  bile.  For  this  juice 
is  secreted  before  the  hepatic  bile ;  and  moreover,  the  hepatic  bile  con- 
tains not  only  the  impurities  of  the  blood,  but  also  the  feculendes  and 
crudities  of  the  chyle.  The  nexus  of  communicating  vessels,  and  the 
tenor  or  series  of  operations  and  consequently  of  causes  in  the  pan- 
creas, seem  sufficient  to  prove,  that  the  glands  of  the  pancreas  do  not 
invite,  receive,  or  admit  all  the  blood  of  their  artery,  the  splenic,  but 
only  that  portion  which  they  are  competent  to  secern,  and  that  the 
rest  is  sent  away,  by  the  anastomosing  branches  of  the  little  arteries, 
into  the  Uttle  veins,  and  so  into  their  vein,  also  called  the  splenic,  to 
go  ultimately  towards  the  liver.  This  seems  a  possible  inference  from 
the  frequency  of  the  anastomoses,  from  the  softness  of  the  substance  of 
the  pancreas  relatively  to  that  of  the  liver,  and  from  a  number  of  other 
circumstances  which  we  must  now  pass  over.     The  soilness  of  the  pan- 
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the  mixture  of  the  pancreatic  juice  and  the  two  kinds  of  bile^  a 
universal  salivary  menstruum  is  prepared  {p),  which  is  tempered 
and  adapted^  with  infinite  variety  {q),  to  every  necessity  and 
demand  of  the  intestines  digesting,  and  of  the  food  to  be  di- 
gested.    The  pancreatic  juice  is  the  first  cause  (r)^  the  hepatic 

creas  results,  indeed,  firom  the  thin  and  loose  connection  between  the 
glands,  which  themselves  are  somewhat  hard,  as  well  as  from  the  quan- 
tity of  vessels  which  go  to  and  firom  it ;  consequently  also  firom  the 
frequency  of  the  anastomoses. 

(p)  Every  humor  which  nature  produces  is  of  so  perfect  and  con- 
summate a  character,  as  to  be  a  universal  menstruum ;  for  whatever 
can  be  in  it,  is  placed  there ;  namely,  all  the  requisites  not  only  for  con- 
tinuing the  life  of  the  body,  but  even  for  perpetuating  it.  If  defect  or 
fault  there  be,  it  arises  from  ourselves, — from  the  intemperance  of  our 
appetites,  the  unbridled  excess  of  our  passions,  and  the  collision  thereof 
with  the  affections  of  the  mind  and  soul,  and  firom  very  numerous  other 
causes. 

(q)  Were  we  to  classify  and  compute  all  the  possible  varieties  of  the 
pancreatic  juice,  and  of  the  hepatic  and  cystic  biles,  we  should  have  a 
stun  exceeding  the  power  of  numeration :  for  a  kind  of  infinity  may  be 
predicated  of  each  variety,  with  respect  to  quality  and  quantity.  This 
variety,  which  to  our  conception  is  infinite,  is  further  multiplied  by  the 
commixtion  of  these  three  mutually-corresponding  humors;  a  men- 
struum being  thus  prepared,  capable  of  exact  adaptation  to  every  pos- 
sible use  for  which  it  is  designed.  But  as  the  pancreatic  juice,  and  the 
two  kinds  of  bile,  collectively  taken  and  united,  constitute  a  imiversal 
menstruum  for  digesting  the  food  detruded  by  the  stomach  into  the 
intestines,  and  which  for  the  most  part  has  been  already  seethed  and 
exhausted ;  so  the  very  blood  of  the  splenic  vein,  aflcr  it  has  passed 
through  the  pancreas,  and  been  there  a  second  time  lustrated  or  puri- 
fied, is  a  imiversal  menstruum  for  refining  the  chyle  in  the  liver.  So, 
again,  the  lymph  of  the  lymphatics,  of  both  the  liver  and  many  other 
viscera,  is  a  imiversal  menstruum  for  refining  the  chyle  that  escapes  by 
way  of  the  mesentery.  Thus,  there  are  as  many  ministering  menstrua 
and  appliances,  as  there  are  departments  in  the  elaboration  and  refine- 
ment of  the  chyle :  respecting  these,  therefore,  we  shall  treat  in  the 
following  Chapter,  on  the  Spleen. 

(r)  Respecting  the  use  of  the  pancreatic  juice,  see  Boerhaave,  n. 
223,  above :  and  respecting  the  use  of  the  hepatic  and  cystic  bilesi,  n. 
218  (A) ;  and  of  the  saliva,  passim.     It  would  be  superfluous  to  add 
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bile  is  the  second^  and  the  cystic  bile  is  the  thirds  according  to 
the  order  of  the  viscera  themselves. 

more  in  this  place.  For  this  juice  may  rightly  be  considered  as  both  a 
salivary  and  a  biliary  menstrumn.  That  it  is  a  salivary  menstruum,  no 
one  denies :  that  it  is  also  a  biliary  menstruum,  is  shewn  by  the  pan- 
creatic juice  of  the  hedgehog,  as  observed  by  Morgagni,  who  says,  ''  In 
the  pancreas  of  the  hedgehog  I  found  bile,  or  at  least  a  greenish  yeUow 
fluid"  (n.  224).  Respecting  the  pancreatic  juice,  the  reader  may  also 
consult  the  descriptions  of  numerous  authors,  and,  I  may  add,  their 
contentions,  as  to  whether  it  partakes  of  add,  salt,  or  alkah ;  of  which 
contentions,  indeed,  as  the  pancreatic  juice,  admits  of  infinite  va- 
rieties (9),  there  seems  to  be  little  hope  of  an  amicable  adjustment. 


CHAPTER  XI. 


THE    SPLEEN. 


235.  Heister.  **  The  spleen  is  a  yiscas  of  a  blackish  red  color, 
placed  on  the  left  side  of  the  stomach,  under  the  diaphragm,  and  close 
to  the  ribs.  It  is  usually  single,  but  sometimes  several  spleens  have 
been  found  instead  of  one.  Its  figure  varies ;  not  seldom  it  is  something 
like  a  tongue,  concave  towards  the  stomach,  and  convex  towards  the 
diaphragm  and  ribs;  often,  however,  it  is  irregular,  with  fissures  in 
various  parts.  It  is  connected  with  the  stomach  by  the  vasa  brevia ; 
and  with  the  pancreas,*  omentum,  diaphragm  and  left  kidney,  by  mem- 
branes. Its  size  is  various.  Its  length  is  usually  five  or  six  inches  in 
the  human  body  ;  but  in  pigs,  d(^,  &c.,  it  is  much  longer  and  thinner. 
It  is  about  three  inches  broad,  and  one  thick,  and  weighs  about  twelve 
ounces.  In  man,  as  well  as  in  the  pig  and  dog,  the  spleen  has  but 
one  membrane ;  but  the  spleen  of  the  calf  has  two,  of  which  the  ex- 
ternal or  common  membrane  is  robust,  and  adheres  but  loosely  by 
blood-vesseb  to  the  internal  or  proper  membrane,  which,  when  the 
external  b  removed,  transmits  flatus.  The  vessels  of  the  spleen,  con- 
sidering its  size,  are  remarkably  laige.  Its  artery  is  from  the  cceliac, 
and  is  called  the  splenic  artery  :  in  the  human  subject  it  readily  trans- 
mits water,  air  or  mercury,  when  injected,  into  the  veins.  In  the  calf, 
the  splenic  vein  is  transformed  into  cells,  soon  aft;er  it  enters  the  spleen ; 
but  in  the  human  subject,  it  ramifies  very  much  through  the  entire 
spleen,  as  the  vdns  do  in  the  other  viscera.  In  the  calf,  both  vessels 
enter  at  one  extremity  ;  but  in  the  human  body  they  enter  by  various 
distinct  branches,  all  over  the  concave  or  internal  surface.  The  nerves 
of  the  spleen  are  from  the  splenic  plexus.  The  spleen  has  no  excretory 
duct :  but  it  has  lymphatics,  which  go  to  the  receptaculum  chyli.  Its 
substance  is  stated  to  be  ceUular  and  glandular.     In  the  calf,  indeed,  it 


THE   SPLEEN.  328 

is  ceUular  ;  but  in  the  human  subject  it  is  vascular  and  fibrous.  What 
authors  describe  as  glands  in  the  spleen^  Ruysch  has  proved  to  be  vessels 
merely.  One  or  two  lymphatic  glands,  about  the  size  of  a  bean,  are 
frequently  found  on  the  outside  of  the  spleen,  near  where  the  vessels 
enter  it.  (Camp.  Anat,,  n.  218.)  There  is  no  one  of  the  viscera  the 
use  of  which  is  more  obscure  than  that  of  the  spleen,  and  hence  none 
has  given  rise  to  greater  differences  of  opinion.  Many  who  have  found 
that  it  may  be  excised  from  animals,  without  causing  death,  have  held, 
with  Erisistratus,  that  it  b  a  useless  and  superfluous  part  of  the  body, 
or  an  error  of  nature.  Others  suppose  it  to  be  made  only  for  the  sake  of 
preserving  the  equihbrium  of  the  body.  Some  have  maintained,  with 
Hippocrates  and  Aristotle,  that  it  attracts  watery  materials  from  the 
stomach  :  and  some  of  the  ancients,  with  (jalen,  have  thought  that  it 
was  the  sewer  of  the  humor  called  atra  bilis,  or  melancholia.  Some 
have  thought  that  a  kind  of  ferment  or  menstruum,  necessary  for  the 
operations  of  the  stomach  in  digestion,  was  secreted  in  the  spleen,  and 
conveyed  to  the  stomach.  Some  have  supposed  the  spleen  the  origin  of 
laughter,  according  to  the  adage, 

'  Splen  ridere  fiidt,  oogit  amare  Hepar/ 

Others  declare  that  the  spleen  inspissates  the  blood.  Havers  was  of 
opinion,  that  it  prepares  the  mucus  which  is  secreted  in  the  mucous 
glands  of  the  joints.  Schelhammer,  and  with  him  some  of  the  recent 
English  anatomists,  as  Lister  and  PurceU,  suppose  it  to  be  a  diverti- 
culum for  the  blood  in  the  more  violent  motions  :  and  to  this  PurceU 
adds,  that  it  inspissates  the  blood ;  and  by  means  of  I  know  not  what 
acid,  produces  a  precipitation,  which  serves  for  the  better  secretion  of 
the  bile.  Other  persons  have  produced  other  uses,  but  it  would  be 
tedious  to  recount  them  all.  My  own  opinion  is,  that  by  virtue  of  its 
situation  and  structure,  the  spleen  suppHes  a  thin  and  very  fluid  blood 
to  the  Uver,  in  order  that  the  other  thick  blood  conveyed  to  it  from 
various  parts,  and  from  which  the  bile  is  to  be  secreted  in  this  dense 
viscus,  may  be  rendered  more  fluid,  obstlhction  of  the  hver  be  thus 
prevented,  and  the  secretion  of  the  bile  promoted.  For  if  the  splenic 
vein  be  opened  in  a  living  dog,  or  other  animal,  both  I  and  others  have 
found  that  a  thin,  florid  and  subtile  blood  flows  from  it; — ^never  a 
thicker  blood  than  that  in  the  rest  of  the  veins."  (Comp.  JnaL, 
not.  21.) 

236.  WiNSLOw.  "  The  spleen  is  naturally  divided  into  surfaces, 
extremities  and  edges.  It  has  two  surfaces,  one  external  and  slightly 
convex,  and  one  internal,  which  is  irregularly  concave  :  two  extremities, 
one  posterior  and  large,  one  anterior,  smaller  and  somewhat  depressed: 
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two  edges,  a  superior  and  an  inferior,  on  both  of  which  in  some  sub- 
jects, there  are  several  little  inequalities.  The  inner  or  concave  side  is 
divided  by  a  longitudinal  groove  or  fissure,  at  which  the  vessels  and 
nerves  enter  in  human  subjects.  The  spleen  is  connected  to  the  stomach 
by  the  vessels  called  vasa  brevia ;  to  the  extremity  of  the  pancreas  by 
branches  of  the  splenic  artery  and  vein ;  and  to  the  omentum  by  twigs 
of  the  branches  which  the  same  artery  and  vein  send  to  the  spleen, 
and  which  run  in  the  longitudinal  groove.  The  spleen  is  connected  to 
the  edge  of  the  diaphragm  by  a  particular  membranous  ligament ;  and 
in  some  subjects  to  the  stomach  and  colon  by  other  ligaments.  The 
figure  of  the  spleen  is  not  always  regular ;  sometimes  it  has  consider- 
able fissures  both  in  its  circumference  and  on  its  surfaces  ;  and  some- 
times it  has  appendages.  I  have  sometimes  found  small,  distinct 
spleens,  more  or  less  round,  and  connected  separately  to  the  omentum, 
at  some  distance  from  the  anterior  extremity  of  the  spleen.  Its  covering 
adheres  to  it  so  closely  in  the  human  subject,  that  it  b  difficult  to  dis- 
tinguish the  common  from  the  proper  coat ;  whereas  in  some  animals, 
as  oxen,  sheep,  &c.,  we  may  clearly  see  two  coats,  separated  by 
ceUular  substance.  This  covering  seems  to  be  no  otherwise  a  con- 
tinuation of  the  peritonaeum,  than  by  the  intervention  of  the  omentum 
and  mesocolon.  Even  in  the  human  spleen,  the  two  coats  may  be 
distinctly  observed  at  the  place  where  the  vessels  enter  by  the  longi- 
tudinal fissure.  Its  substance  is  almost  whoUy  vascular,  that  is, 
composed  of  the  ramifications  of  all  kinds  of  vesseb:  in  oxen,  the 
reticular  tissue  prevails;  in  sheep,  the  cellular.  In  oxen  and  sheep 
there  are  no  venous  ramifications,  but  only  open  and  branching  sinuses, 
except  a  small  portion  of  a  venous  trunk  perforated  on  all  sides,  at  the 
extremity  of  the  spleen.  In  the  human  spleen  we  see  glandular  gra- 
nules, as  in  those  of  other  animals ;  and  through  its  whole  extent, 
there  are  numerous  venous  ramifications:  and  between  them,  every- 
where, an  extravasation  of  blood,  retained  in  a  kind  of  downy,  transpa- 
rent and  very  delicate  tissue,  which  extends  through  the  whole  spleen. 
This  downy  tissue,  after  *  having  surrounded  all  the  ramifications, 
terminates  in  almost  imperceptible  cells,  which  communicate  with  each 
other ;  for  if  we  blow  throu^  a  small  hole  made  in  the  membranous 
covering,  the  whole  spleen  will  be  immediately  inflated.  The  surface 
of  the  spleen  of  oxen  and  calves  is  visibly  full  of  a  great  number  of 
lymphatic  vessels,  but  it  is  a  difficult  matter  to  discover  them  in  the 
human  subject.  The  splenic  arteiy,  which  is  one  of  the  principal 
branches  of  the  ooeliac,  runs  akng  the  lower  side  of  the  pancreas,  in  a 
winding  course,  to  the  spleen.  The  splenic  vein,  which  is  much  larger 
than  the  artery,  is  but  little  inflected  in  its  course.     When  the  artery 
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and  vein  have  got  beyond  the  extremity  of  the  pancreas,  they  give  off 
at  once  several  branches,  which  immediately  afterwards  divaricate  in  the 
same  plane,  run  in  the  duplicature  of  the  neighboring  part  of  the 
omentum,  and  lastly  intersect  each  other  on  both  sides,  in  their  com- 
mon plane,  all  the  way  to  the  fissure  on  the  inner  or  concave  side  of  the 
spleen.  These  arterial  and  venous  branches  enter  the  substance  of  the 
spleen  together,  by  the  same  fissure ;  and  the  cellular  substance  of  the 
membranous  duplicature  of  the  omentum,  accompanies  them.  We 
may  likewise  observe,  that  at  this  place  the  coat  of  the  spleen  sends 
from  its  concave  side  a  portion  of  a  lamina,  which  is  reflected  into  the 
fissure,  and  penetrates  into  the  substance  of  the  sgleen.  The  nerves 
of  the  spleen  are  numerous,  and  come  from  the  splenic  pleinis.  They 
send  forth  at  different  distances,  a  number  of  filam^its  in  form  of  an 
irregular  network,  around  the  arterial  ramifications.  The  arteries, 
veins  and  nerves,  after  entering  the  spleen,  divide  and  subdivide  into 
a  great  number  of  ramifications,  and  accompany  each  other  to  their 
very  last  divisions.  They  are  enclosed  in  a  kind  of  common  ceUular 
sheath  or  cqisule,  which  both  surrounds  all  the  three,  and  sends  off 
particular  septa  between  them.  This  capsule  seems  to  be  formed  by  a 
continuation  of  the  cellular  tissue  of  the  omentum,  and  by  the  before- 
mentioned  lamina  of  the  coat  of  the  spleen.  The  capillaiy  extremities 
of  all  these  ramifications,  both  arterial  and  venous,  end  in  the  small 
downy  cells,  already  described.  Malpighi  regarded  these  ceUs  as  distinct 
capsules  or  follicles,  each  containing  a  small  gland.  They  all  commu- 
nicate together,  so  that  we  may  inflate  the  spleen  through  an  opening 
in  any  part  of  its  surface.  In  oxen  and  sheep  there  are  no  venous  rami- 
fications ;  but  as  soon  as  the  splenic  vein  enters  the  great  extremity  of 
the  organ,  after  a  course  of  half  an  inch  or  an  inch,  it  disi^pears,  and 
leaves  nothing  but  a  canal  perforated  on  all  sides.  The  beginning  of 
this  canal  still  exhibits  some  remains  of  venous  coats,  but  the  canal- 
form  is  soon  lost,  and  then  we  find  nothing  but  sinuses,  hoUowed  out 
in  the  reticular  substance  in  oxen,  in  the  oellnkr  substance  in  sheep. 
The  splenic  artery  and  nerves  there  ramify  inf  a  partkular  sheath,  some- 
what as  in  the  human  subject.  The  extremities  of  the  capillary  rami- 
fications seem  to  swim  or  float  in  the  cells,  and  to  fill  their  downy  tissue 
with  blood.  At  the  ends  of  several  of  these  capillaries,  I  have  observed 
small  corpuscules,  disposed  like  bunches  of  graf^es ;  and  I  have  seen 
two  little  tubes  going  out  horn  each  corpuscule,  one  short  and  open,  the 
other,  long  and  small»  whidi  latter  was  lost  in  the  sides  of  the  spleen. 
I  imagine  that  the  long  tube  may  be  the  origin  of  a  lymphatic  vessel, 
especially  since  we  find  these  vessels  so  very  numerous  in  the  spleens  of 
oxen.     These  small  corpuscules  may  readily  be  discovered  in  these 
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spleens,  when  boiled,  and  the  coat  taken  off.  They  are  indeed  much 
larger  before  than  after  boiling,  but  they  are  not  so  solid,  and  disappear 
when  cut.  The  same  sort  of  corpuscules  are  found  in  the  human  spleen, 
but  they  are  so  extremely  small  as  not  to  be  visible  without  the  micro- 
scope."    (Ejcp.  Jnat.y  Traitt  du  Btu-Fent.,  n.  330—349.) 

237.  Malpighi.  "The  spleen  is  surrounded  by  two  membranes. 
The  external  membrane  is  of  considerable  strength,  and  covers  the 
entire  spleen  in  such  a  manner,  as  to  contain  it  in  a  kind  of  purse  or 
bag :  this  is  particularly  apparent  in  sheep.  In  some  cases,  however, 
a  small  portion  of  the  spleen  in  contact  with  the  stomach  is  left  un- 
covered. This  membrane  has  nerves,  veins,  and  arteries,  which  run 
[over  it]  lengthwise ;  and  it  is  suppHed  by  the  arterial  extremities 
which  ramify  through  the  interior  substance  of  the  spleen:  conse- 
quently, when  the  membrane  is  taken  off,  a  number  of  reddish  points 
are  seen.  .  .  .  We  also  observe  veins,  interlacing  to  form  a  kind  of 
loose  rete,  and  felling  into  considerable  branches,  which  ultimately  pro- 
ceed to  the  trunk  of  the  splenic  vein,  where  it  enters  the  spleen,  or 
else  are  continued  onwards  to  the  omentum.  .  .  .  Great  numbers  of 
lymphatics  also  run  under  the  external  membrane.  They  are  remark- 
able at  once  for  their  large  size,  and  for  forming  a  singular  rete  with 
unequal  meshes.  The  humor  which  they  contain  is  sometimes  •of  a 
yeUow,  and  sometimes  of  a  reddish  color ;  and  is  supported  by  nume- 
rous valves,  and  pours  at  last  into  the  receptaculum  by  considerable 
ducts  which  pass  through  the  omentum.  After  taking  off  the  external 
coat,  we  come  to  a  second  coat,  which  is  smooth  and  firm,  covers  the 
spleen  completely,  and  is  nowhere  perforated,  excepting  at  the  ingress 
and  egress  of  the  vessels.  It  is  made  up  of  a  r^ular,  elegant,  and 
singular  interlacement  of  fibres. . . .  This  membrane  has  been  frequently 
found  ossified.  .  .  .  Not  seldom,  in  sheep  particularly,  I  have  observed 
in  it  calculous  concretions  of  a  substance  like  gypsum,  as  weU  as  meli- 
cerides  and  other  tumors.  .  .  .  This  membrane  is  supplied  by  the  ends 
of  the  arteries ;  for  if  the  splenic  artery,  pervading  the  interiors  of  the 
spleen,  be  filled  with  ink'  or  air,  the  extreme  branches,  towards  the 
whole  of  the  circumference,  inmiediately  exhibit  a  further  prolongation 
and  subdivision,  and  three  or  four  httle  branches  are  seen  rising  from 
them.  The  same  thing  is  observed  when  the  splenic  vein  is  filled  with 
air  or  ink ;  lai^  branches  ramifying  here  and  there  on  the  lining  mem- 
brane, are  filled  and  raised,  and  when  the  spleen  is  cut  through  the 
middle,  we  see  considerable  branches  Uke  roots  of  trees,  and  of  the 
same  color  as. the  injected  fluid.  .  .  .  The  spleen  occasionally  acquires  a 
preternatural  shape  and  size,  from  the  channels  in  its  substance  becom- 
ing relaxed  by  the  copious  afflux,    and  deficient  efflux,  of  impure 
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hamors ;  of  this  the  records  of  medicine  contain  namberless  instances. 
(Be  Liene,  cap.  i.,  De  Lienis  Memhranis.) 

''The  whole  of  the  spleen  is  full  of  fihres.  These  proceed  fix)m 
the  internal  memhrane,  and  are  prolonged  transversely  to  the  opposite 
portion  thereof,  or  to  a  kind  of  capsule  or  common  sheath  of  the 
vessels,  which  runs  through  the  middle  of  the  spleen.  They  do  not 
keep  in  the  same  plane,  hut  repeatedly  meeting,  and  the  peculiar  sub- 
stance of  the  fibrillary,  or  capillary  parts,  subdividing  and  halving,  they 
inosculate  with  other  similar  portions  or  divisions,  so  as  to  form  a  won- 
derful interlacement  and  network ;  and  when  they  approach  the  mem- 
brane, they  bifurcate,  and  are  inserted  into  it  by  multitudes  of  branching 
productions,  (ibid.^  cap.  ii..  Be  Fibris  per  Lienem  disperM,) 

''With  respect  to  the  vessels  of  the  spleen,  the  artery,  first 
discovered  by  Arantius,  arises  fix)m  the  aorta.  It  enters  the  spleen  in 
different  ways  in  different  animals :  in  oxen  and  sheep,  by  a  single 
branch,  which  divides  into  numerous  twigs  inside  the  organ ;  but  in 
man,  and  in  dogs,  horses,  and  other  animals,  it  enters  by  three,  four, 
or  even  more  branches.  These,  accompanying  the  extended  tubuU  of 
the  veins,  (which  are  larger  in  the  spleen  than  elsewhere,)  and  giving 
off  twigs  here  and  there,  terminate  at  last,  by  their  extreme  ramifica- 
tions, in  certain  newly-discovered  corpuscules,  and  in  the  cavities  or 
spaces  of  the  spleen ;  the  rest  being  expended  on  the  external  coat. 
All  this  may  be  very  readily  seen  in  the  spleens  of  oxen,  pigs,  and 
sheep.  .  .  .  The  extremities  of  the  artery  are  very  numerous,  and  toge- 
ther form  a  kind  of  cauda  equina,  which  moreover,  (by  removing  a 
small  portion  of  the  substance  of  the  spleen,)  is  better  seen  in  horses 
than  in  other  animals.  These  numerous  extremities  closely  embrace 
certain  littie  corpuscules  scattered  through  the  spleen,  and  which  we 
shall  consider  presently :  but  by  other  offsets,  further  prolonged,  they 
terminate  on  the  membrane  by  which  the  spaces  or  cavities  of  the 
spleen  are  formed.  The  rest  of  the  arterial  extremities  are  prolonged  to 
the  investing  membrane,  as  may  be  seen  by  examining  the  spleen  when 
its  arteries  are  filled  with  ink  or  air.  It  also  [sometimes]  happens  that 
the  branches  of  the  arteries  which  pass  to  the  circumference  of  the  spleen, 
are  reflected  towards  the  surface  of  the  same  [membrane],  and  interweave 
with  the  offsets  near  them.  • . .  The  entrance  of  the  veins  into  the  spleen 
is  well  known  to  all ;  for  the  splenic  vein  is  a  very  remarkable  trunk  of 
the  vena  portse  :  it  enters  the  cavity  of  the  spleen  by  one  or  more  pro- 
ductions. ...  In  oxen,  the  vessels  of  the  spleen  are  surrounded  with  a 
kind  of  membranous  production ;  that  is  to  say,  the  vein  and  artery 
and  the  two  branches  of  nerves  unitedly  enter  the  spleen ;  so  that  before 
they  come  to  it,  they  may  be  easily  separated  from  each  other.     By 
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slitting  open  the  venous  canal  with  a  pair  of  sdssors,  (if  the  section  be 
made  in  the  thinner  part,  where  bnt  Uttle  of  the  snbstance  of  the  spleen 
is  interposed  between  the  canal  and  the  exterior  membrane,)  we  im- 
mediately bring  into  yiew  a  small  artery,  accompanied  by  the  nerves. 
Over  this  is  extended  a  certain  thin  and  transparent  venous  coat,  or 
what  answers  to  such.  We  observe,  but  with  difficulty,  a  fine  con- 
tinuation of  this  coat  or  membrane,  passing  lengthwise,  and  easily 
separable  from  the  artery  and  nerves  underneath  it.  One  thing  is 
remarkable,  namely,  that  this  vein,  near  its  entrance  into  the  spleen, 
(when  on  the  outside,)  consists  of  two  coats ;  but  as  it  enters,  the 
thicker  and  external  of  these  is  taken  up  by  the  internal  coat  of  the 
spleen,  which  forms  the  sheath  of  the  vessels,  to  which  it  is  closely 
connected :  but  the  other  coat  passes  onwards.  .  .  .  This  lai^  venous 
duct  exhibits  a  number  of  foramina,  as  it  foUows  the  ramifying  ofisets 
of  the  arteries  and  nerves :  of  necessity,  therefore,  the  orifices  of  the 
branches  are  observed  in  the  open  trunk  in  determinate  spaces,  directly 
corresponding  to  the  arteries,  and  when  the  orifices  open  into  two 
branches,  the  venous  tubuh  exhibit  a  further  progression.  This  venous 
coat  is  also  perforated  with  other  foramina,  for  among  the  open  orifices 
of  the  branches,  there  is  a  multiplicity  oi  stigmata  or  points,  not  in 
that  part  under  which  the  arteries  and  nerves  run,  but  in  the  opposite 
part,  and  at  its  sides.  Although  the  coat  of  the  venous  duct  has  these 
openings,  yet  the  accompanying  branches  of  the  artery  and  nerve  have 
no  corresponding  offsets.  .  .  .  When  the  nerves  and  vessels  are  removed, 
we  come  to  a  considerable  membrane,  which  encases  or  wraps  round  the 
bundle  of  vessels,  and,  therefore,  may  be  termed  their  common  sheath 
or  capsule.  It  arises  firom  the  internal  and  proper  membrane  of  the 
spleen,  which  membrane  is  reflected  at  the  ingress  of  the  vessels,  and 
enters  the  cavity  of  the  spleen,  and  forming  a  tube,  accompanies  the 
divisions  of  the  vessels,  which  are  gathered  into  a  bundle  inside  it.  It 
is  conspicuous,  not  only  in  oxen,  but  also  in  man  ;  as  weU  as  in  sheep 
and  similar  animals.  Its  structure  is  not  the  same  in  all  parts  :  under 
the  artery  and  nerves,  where  the  body  of  the  spleen  is  thicker  and 
deeper,  it  is  very  dense  and  thick,  so  as  even  to  form  tubuli :  but  in 
the  opposite  part  of  the  tube,  or  of  the  splenic  vein  [ramus  splenicus], 
it  seems  gradually  to  lose  its  membranous  nature  and  structure,  and  to 
become  like  a  net.  This  capsule  is  perforated  with  the  same  orifices  as 
the  vein  just  described ;  for  it  foUows  the  divisions  of  the  venous  sinus, 
and  of  the  artery,  through  the  spleen.  In  it  terminate,  or  from  it 
arise  vast  numbers  of  the  extreme  ends  of  the  fibres  of  the  spleen,  deep 
in  the  substance  of  the  organ,  which  running  transversely  through  the 
spleen,  are  fixed  by  one  end  in  the  exterior  coat,  and  by  the  other  end. 
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in  this  capsule,  as  a  centre.  In  the  latter  case»  they  terminate  by  an 
expansion  of  their  proper  fibres,  and  by  an  unplantation  similar  to  that 
described  above  as  happening  in  the  surrounding  membrane:  and  it 
seems  extremely  probable,  that  great  numbers  of  fibres  arise  firom  the 
ci^>sule  itself,  as  branches  fix)m  a  trunk,  inasmuch  as  the  ends  of  the 
capsule  are  expended  in  these  fibres,  (ibid.,  cap.  iii.,  De  Fasis  Lienem 
percurrentiimsy  eorumque  Capmda,) 

''We  begin  to  have  some  knowledge  of  the  structure  of  the  spleen. 
If  the  splenic  artery  be  tied,  and  the  vein  weU  inflated,  either  by  means 
of  a  syringe,  or  with  the  mouth,  the  spleen  will  swell  to  a  great  size  ; 
and  the  same  will  happen,  only  to  a  less  extent,  if,  after  tying  the 
venous  duct,  the  inflation  be  made  through  the  artery.  If  the  spleen, 
in  this  swollen  state,  be  dried,  and  afterwards  cut  open,  you  will  find 
the  whole  mass  of  it  made  up  of  membranes,  forming  cavities  and 
ceUs,  like  a  honeycomb.  ...  In  the  spleens  of  calves  and  sheep,  the 
cells  are  connected  by  fibres  and  vessels  running  transversely,  and  as 
walls  are  strengthened  by  cross-beams,  so  these  cells  are  supported  by 
this  singular  contrivance  of  nature.  .  .  .  The  cells  communicate  with 
each  other  mutually  by  open  orifices ;  whereby  they  open  into  the 
splenic  duct  or  vein,  not  only  into  its  extreme  branches,  but  also  into 
the  sides  of  the  great  trunk,  by  means  of  the  already-described  stig- 
mata or  points,  in  which  the  branches  of  the  arteries  and  nerves  are 
not  inserted.  .  .  .  The  membranes  of  the  cells  are  suppUed  with  arteries; 
for  sometimes  when  ink  was  thrown  in  through  the  artery,  I  have  ob- 
served reticular  plexuses ;  and  when  mercury  was  used,  it  filled  still 
smaller  branches,  pervading  the  membranes  of  the  cells,  (ibid.,  cap. 
iv.,  De  Lienis  Substantia.) 

'*  In  the  spleen  we  observe  clusters  of  glands,  or  rather  of  vesicles 
or  sacculi,  in  immense  numbers,  dispersed  throughout  the  organ,  and 
closely  resembling  bunches  of  grapes.  These  minute  glands  are  of  an 
oval  figure,  and  about  the  size  of  the  glands  of  the  kidneys.  I  have 
always  found  them  of  a  white  color,  and  although  the  blood-vessels  of 
the  spleen  may  be  fully  injected  with  ink,  and  play  around  the  glands, 
yet  the  latter  stUl  preserve  their  whiteness.  They  appear  to  consist  of 
a  membranous,  but  soft  and  very  finable  substance ;  the  cavity  in  which 
is  invisible  by  reason  of  its  smallness,  but  still  may  be  conjectured  to 
exist,  because  these  bodies  collapse  when  cut.  They  are  extremely 
numerous ;  indeed,  almost  innumerable ;  and  are  placed  in  a  singular 
manner  in  the  cells  already  described,  all  over  the  spleen,  and  hang 
from  productions  of  the  capsule,  or  from  fibres  arising  therefrom ;  con- 
sequently from  the  extremities  of  the  arteries,  and  from  the  ends  of  the 
nerves :  moreover,  the  ends  of  the  arteries  wind  about  them  like  ten- 
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drils,  or  ivy.  They  usually  hang  in  hunches,  each  cluster  consisting  of 
seven  or  eight  glands.  It  is  not  so  easy  to  see  them  in  man  as  in  oxen, 
sheep,  and  goats,  (ibid,,  cap.  v.,  De  quibuadam  Corporibus  per  Lienem 
diapersis.j 

"  In  a  dog  from  which  the  spleen  had  heen  excised,  no  symptom  of 
ill-health  was  observed,  excepting  that  it  became  voracious,  taking  its 
food  very  greedily.  The  excretions  were  natural.  It  was,  however, 
remarkable  that  the  animal  passed  large  quantities  of  urine,  and  very 
frequently.  In  body,  it  was  well-conditioned  and  fat ;  but  I  noticed 
one  external  peculiarity,  namely,  a  swelling  in  the  right  hypochon- 
drium,  which  caused  the  last  ribs  to  protrude  beyond  the  others." 
(ibid,,  cap.  vi.,  Cagitata  qtusdam  circa  Lienis  Uaum,) 

238.  See  Boerhaave,  on  the  action  of  the  spleen,  Inat,  Med.,  n. 
312 — 328.  G]isson,DeHepate.G.KoffmBim,DeLiene.  C.  Drelincourt, 
De  lAenoau,  Yesalius,  Hb.  v.,  and  Tabulae.  Schelhammer,  Anal.  Anat.,' 
epist.  X.,  where  he  states,  that  the  glands  of  Malpighi,  connected  to  the 
interiors  of  the  spleen  in  clusters,  are  a  mere  fiction.  Ruysch,  Thes. 
Anat,  ii.,  vii.,  x.,  &c. ;  and  his  various  Tabulae :  1 .  Ep,  Anat.  iv., 
tab.  iv.,  fig.  I  ;  where  he  represents  the  splenic  vein  and  its  wonderful 
ramifications,  and  reminds  the  reader,  that  the  minute  offsets  there 
delineated  as  simple,  are  compound,  consisting  of  mere  fasciculi  Uke 
little  brushes.  2.  ibid,,  fig.  2 ;  where  he  shews  the  trunk  of  the  splenic 
artery,  and  its  serpentine  course  in  the  human  subject ;  here  Ukewise 
remarking,  that  the  minute  offsets,  exhibited  as  simple,  are  really  fas- 
ciculi or  brushes  of  vessels.  3.  ibid.,  fig.  3 ;  a  portion  of  a  calTs 
spleen,  so  dissected,  that  its  interstices  or  cells,  and  transverse  fibres 
are  brought  into  view.  4.  ibid,,  fig.  4 ;  where  he  shews  two  httle 
branches  of  the  splenic  vessels  and  the  ^sisciculi  attached  to  them,  and 
remarks  concerning  the  latter,  that  they  have  been  separated  to  make 
them  more  distinct ;  but  that  in  the  natural  state  they  he  close,  one 
upon  another.  5.  Thes,  Anat.  vii.,  tab.  i.,  fig.  1 ;  the  spleen  of  a 
giantess,  prepared  with  great  care,  and  shewing  the  extremities  of  the 
blood-vessels,  unfolded  throughout,  like  fine  down  or  cotton;  but 
which,  before  this  unfolding  took  place,  appeared  under  the  form  of 
glands.  Bidloo,  I.  Anat.  Hum.  Corp.,  tab.  xxxvi.,  fig.  3 ;  the  spleen, 
with  its  arteries  and  veins  and  their  various  windings ;  also  the  depres- 
sion in  the  capsule.  2.  the  membrane  of  the  calfs  spleen,  with  its  lym- 
phatics'. 3.  ibid.,  fig.  5 ;  the  inside  of  the  proper  membrane.  4.  ibid,, 
fig.  6  ;  the  spleen,  freed  from  its  coats  and  glands,  shewing  its  blood- 
vessels, lymphatics,  cells,  and  fibrillae.  5.  ibid,,  fig.  4 ;  a  portion  of 
the  spleen  excised  transversely.  Yerheyen,  Corp,  Hum,  Anat.,  tract, 
ii.,  cap.  xvi.,  tab.  xi.,  fig.  1,  2. 
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239.  Whatever  the  members  of  the  body  desire  or  demand 
from  the  universal  mass  of  the  blood,  is  cheerfully  accorded  to 
them,  even  if  it  has  to  come  from  the  extreme  boimdaries  of  the 
kingdom.  The  heart  and  lungs,  the  members  of  the  thorax, 
receive  the  whole  of  the  sanguineous  fluid  {a) ;  in  order  that  they 
may  call  together  and  survey  the  supplies,  and  afterwards  distri- 
bute them  through  every  province  of  the  kingdom,  and  dispense 
them  among  the  viscera,  according  to  their  offices.  The  cere- 
brum and  cerebellum,  and  the  medulla  oblongata  and  spinalis,  are 
presented  with  the  firstUngs  of  the  blood,  breathing  fr*esh  life, 
and  capable  of  subserving  their  elevated  functions  (A).      The 

(a)  It  is  well  known,  that  all  the  blood  of  the  body  flows  not  only 
through  the  heart,  but  also  through  the  lungs ;  from  the  right  ventricle 
of  the  heart  into  the  lungs,  and  from  the  Inngs  back  into  the  left 
aiuicle.  These  two  integral  members  whoUy  occupy  the  superior  region 
of  the  body,  being  appointed  to  that  station,  in  order  that  they  may 
provide  all  the  other  members  of  the  body  with  blood,  and  the  lungs 
for  the  further  reason  of  providing  the  members  with  universal  motion. 

(b)  The  blood  carried  up  into  the  cerebrum  is  the  most  pliant  of 
all,  deUcate,  florid,  and  ruddy,  and  more  fiill  of  life  and  spirit  than 
the  rest  of  the  blood ;  such,  indeed,  as  the  most  piue  organs  of  the 
cerebrum,  devoted  to  the  very  inmost  senses,  require.  The  carotids 
are  the  arteries  of  the  cerebrum ;  the  vertebrals,  of  the  cerebellum. 
The  carotids  arise  as  branches  from  the  arch  of  the  aorta,  just  as  it 
issues  from  the  heart ;  and  after  having  supplied  the  higher  region  of 
the  body,  that  is  to  say,  the  region  of  the  head,  they  enter  the  cere- 
brum. Thus  these  arteries  take  up  the  firstling  blood,  or  what  first 
comes  from  the  heart,  and  seize  the  choicest  and  most  suitable  portion 

VOL.  I.  CHAP.  XI.  z 
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numberless  glands  planted  in  the  head  and  thorax,  receive  the 
scrum  intended  for  secretion,  that  is,  the  lixivial  and  salivary 
serum  (c).  The  spleen,  the  pancreas,  the  liver,  and  the  gaU- 
bladder  have  assigned  to  them  the  sluggish,  Uvid,  and  impure 
blood,  freed  from  the  serum,  and  adapted  for  inaugurating  the 
new  chyle  {d).  The  stomach  and  intestines  have  a  similar  blood, 
and  which  is  capable  of  marriage  with  the  chyle  (e).  The  Jdd- 
neys  receive  the  useless,  effete,  concreted,  or  urinous  serum, 
thrown  out  by  the  former  organs.  The  generative  members 
external  to  the  abdomen,  as  the  testes,  epididymes,  and  vesicuke 
seminales,  receive  a  blood  full  of  spirit  and  life.  The  uterus, 
the  placenta,  and  the  foetus,  receive  a  similar  blood,  and  which 
is  tempered  to  every  want  of  the  growing  embryo.  The  mamma 
take  a  mild  and  fatty  blood,  distilled  from  all  the  corporeal  ele- 
ments, and  from  which,  consequently,  a  humor  may  be  prepared, 
that  will  readily  again  relapse  into  chyle,  serum  and  blood.  All 
the  other  members  receive  such  blood  as  serves  their  purpose 
and  suits  their  of&ce.  Furthermore,  whatever  a  part  of  any 
member  requires  from  the  mass  of  its  blood,  that  likewise  the 
member  is  bound  to  supply,  whether  the  part  be  a  gland,  a 
vesicle,  or  any  oi^an  ever  so  minute :  this  again  is  bound  to 
supply  the  requirements  of  every  vessel;  this  again,  of  every 

of  the  whole  mass ;  for  whatever  kind  is  expended  on  use,  that  kind 
is  proportionately  supplied. 

(c)  Namely,  the  parotid,  madllary,  sublingual,  palatine,  and  pha- 
ryngeal glands,  &c. ;  respecting  which  see  the  Chapters  on  the  Tongue, 
and  on  the  Lips  and  Palate. 

(d)  The  aorta,  emerging  from  the  heart,  delivers  the  firstlings  of 
its  blood,  as  we  before  said,  to  the  head  and  cerebrum.  As  it  descends, 
it  imparts  several  Httle  streams  to  the  thorax,  by  the  intercostal  branches. 
It  next  gives  off  from  its  trunk  the  diaphragmatic  arteries,  and  the 
coeliac,  whose  blood  it  distributes  to  all  the  abdominal  viscera  ;  but  the 
principal  part  thereof  to  the  nearest ;  namely,  to  the  spleen,  the  pan- 
creas and  the  liver.  That  these  viscera  demand  the  blood  alone, 
separated  from  the  serum,  and  that  may  serve  as  a  menstruum  for 
impregnating  the  chyle,  will  be  seen  presently. 

(e)  That  is  to  say,  both  mediately  through  the  spleen  by  the  vasa 
brevia,  and  also  immediately  from  the  same  coeliac  artery  which  sup- 
plies both  the  stomach  and  intestines. 
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nervous  fibre ;  and  this  lastly ,  of  every  simple  fibre  (/).  Hence 
we  see  the  nature  of  the  economy  of  this  kingdom^  namely^  that 
it  is  replete  with  order,  stupendous,  divine. 


(/)  As  an  entire  member  demands  and  receives  from  the  whole 
mass  a  quantity  and  quality  of  blood  exactly  proportioned  to  its  expen- 
diture, so  does  each  part  from  its  own  viscus,  and  each  individuum  or 
singular,  from  its  part :  so  that  at  last  the  simplest  fibre  is  the  prime 
cause  of  the  whole  effect.  This  fibre,  moreover,  it  is, — solely  and 
smgly, — ^that  rules  in  the  whole  corporeal  system  ;  for  besides  this  fibre, 
and  the  spirit  of  which  it  is  the  vehicle,  there  is  nothing  that  acts  and 
lives  in  the  universal  body.  And  if  tins  be  the  only  fibre  that  acts  and 
lives,  and  if  it  also  be  determined  according  to  every  representation  and 
intuition  which  constitutes  the  nature  and  essence  of  the  soul,  it  follows, 
that  all  the  principles  of  the  operations  of  which  we  are  now  treating, 
proceed  absolutely  firom  the  very  soul ;  that  is  to  say,  from  the  nature 
which  is  her  essence.  For  the  state  or  animus  existing  in  the  cerebrum, 
that  is,  in  its  inmost  organs  which  Uve  by  the  soul,  determines  a  cor- 
responding state  in  all  the  fibres,  which  flow  from  the  cerebrum,  as 
direct  radii.  Hence  it  is  no  member  of  the  body,  regarded  in  its  com- 
pound, that  causes  the  mass  to  supply  such  a  quantity  and  quality  of 
blood,  as  the  offices  of  the  several  members  require  ;  but  tins  is  caused 
by  the  simple,  purest,  innermost,  veriest  fibre,  which  is  the  essential 
form  firom  which  all  other  forms  are  derived.  Inasmuch  as  this  fibre  is 
a  determinate  representation  of  the  sonl,  therefore  it  follows,  that  such 
as  is  the  nature  of  the  soul,  such  must  inevitably  be  the  series  of  causes 
to  the  ultimate  effect.  This,  as  above,  may  be  shewn  by  a  single 
example.  The  representations  of  the  rational  faculty  are  determined 
into  correspondent  actions  by  means  of  the  will,  and  this,  through 
the  muscular  fibres,  which  although  muscular,  are  composed  never- 
theless of  vessels  and  nervous  fibres.  If  then  the  rational  mind  itself 
produces  such  effects,  and  every  motive  fibre  is  most  obedient  to  it, 
what  must  not  the  simple  fibre  accomplish,  according  to  the  whole 
representation  or  nature  of  the  superior  mind,  or  soul,  of  whose  actions 
we  are  ignorant.  The  single  object  of  this  mind  or  soul,  while  it  lives 
in  the  body,  is,  to  preserve  all  the  powers  of  the  body  in  their  primi- 
tive integrity,  or  to  make  them  subsist  as  they  at  first  existed  ;  where- 
fore it  applies  all  its  forces,  and  strains  every  nerve,  to  enable  its 
system  to  enjoy  established  and  lasting  soundness,  and  every  individuum 
or  singular,  to  perform  its  office,  according  to  the  whole  order  and 
state  of  its  nature.      From  this,   the  first  cause  of  all  effects  must 

z2 
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2  M).  Each  organ  derives  its  power  of  action  from  the  very 
nature  of  its  employment  or  oflBce ;  for  its  office  determines  its 
construction,  situation,  connexion,  potency  and  force ;  in  a  word, 
the  organic  disposition  of  its  parts,  and  its  motion,  or  its  mode, 
proportion,  and  correspondency  of  expansion  and  contraction  {g). 
Hence  it  follows,  that  it  also  determines  an  incitation  of  each 
member,  part,  and  particle,  to  the  performance  of  its  offices; 
and  an  invitation  of  such  blood  as  suits  the  office  (A).     Thus 

be  derived ;  but  of  these  subjects  we  shall  speak  further  in  our  Psy- 
chology. 

(g)  It  is  not  enough  that  the  principle  or  first  cause  excites  the 
second,  and  the  second,  the  third,  to  act  exclusively  in  one  particular 
manner  ;  but  it  is  also  necessary  that  the  second  and  subsequent  causes 
be  so  disposed,  as  to  comply  in  all  things  with  the  first  causes  :  which 
cannot  possibly  be  effected  without  a  correspondence  of  all  things.  This 
is  the  reason  of  the  stupendous  organism  that  exists  in  the  living  body ; 
where  such,  indeed,  is  the /abricy  that  the  last  things,  by  a  wonder^ 
subordination,  conspire  with  the  first,  so  that  the  end  of  the  cause  is 
apparent  from  the  very  effect.  With  respect  to  the  motions  of  ex- 
pansion and  contraction,  there  is,  in  both,  such  a  consent  and  con- 
currence of  prior  and  posterior  causes,  that  when  the  fibres  expand  by 
virtue  of  inmost  causes,  that  is,  by  virtue  of  the  causes  which  are 
constantly  impressed  upon  them  by  means  of  the  cerebrum,  com- 
posites also  likewise  expand  by  virtue  of  ultimate  causes,  communicated 
by  the  motive  fibres  and  membranous  tissues.  Hence  it  is  that  the 
respirations  of  the  lungs  are  coincident  with  the  animations  of  the 
brains ;  of  which  coincidence  we  have  treated  already  in  a  particular 
work,  and  are  about  to  demonstrate  it  more  fully  in  our  Analysis  of  the 
Cerebrum.  But  in  the  present  essays,  the  nature  of  structures,  and 
the  organic  disposition  of  parts,  are  our  subjects  of  enquiry ;  where- 
fore, at  this  outset,  we  must  not  dwell  longer  on  these  particulars. 

(A)  Respecting  incitation  and  invitation,  see  aboye,  n.  153,  163, 
203,  and  other  places.  Invitation  is  a  kind  of  attraction,  that  may  be 
likened  to  the  physical  attraction  of  a  syringe,  air-pump,  or  syphon  ; 
for  while  the  minutest  organs,  as  the  glands  and  vesicles,  expand  by 
means  of  the  fibres,  they  then  invite  the  blood  that  is  waiting  in  the 
nearest  and  adjoining  branches ;  just  as  the  yesicles  of  the  lungs  invite 
the  air.  But  incitation  is  produced  by  the  motion  of  contraction,  when 
these  same  httle  oi^ans  again  compress  themseWes,  and  express  the 
fluid  they  have  lately  invited.  That  a  wonderful  correspondence  between 
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whatever  the  members  of  the  body  desire  or  demand  from  the 
universal  mass  of  the  bloody  is  cheerfully  accorded  to  them^  even 
if  it  has  to  come  from  the  extreme  boundaries  of  the  kingdom. 

241.  The  use  both  determines  and  unfolds  the  reason  of  the 
structure^  but  the  structure^  apart  from  the  use^  does  not  give 
a  reason  for  itself^  except  as  interpretable  by  examining  numer- 
ous effects  and  corresponding  causes  in  series  (i).  In  the  spleen 
the  eye  sees  nothing  more  than  a  structure  and  conflux  of  fibres 
and  vessels :  nay  even  when  excised,  its  absence  is  scarcely  to  be 
recognized  excepting  by  its  vacant  space  {k).     Nevertheless,  it  is 

these  motions,  that  is,  between  expansion  and  contraction,  prevails 
throughout  the  system,  so  that  when  the  glands,  by  their  expansion, 
invite  the  blood,  then  the  branch,  the  trunk,  and  the  body  of  the 
viscus,  contract  and  impel  the  blood,  may  be  seen  in  the  Chapter  on 
the  Liver.  The  same  thing  obtains  also  in  the  pancreas,  in  the  spleen, 
and  in  all  the  other  organs  which  secern  liquids.  Having  premised 
thus  much,  we  must  now  devote  our  attention  to  the  spleen. 

(«)  See  n.  32.  The  very  organic  form  resembles  the  end  inscribed 
upon  it ;  and  thereby  produces  effects  or  uses  suitable  to  the  end.  This 
organic  structure  corresponds  exactly  to  the  representation,  which,  as 
we  before  said,  constitutes  the  essence  or  nature  of  the  soul ;  and  which 
representation  may  be  likened  to  an  idea  of  thought  in  our  minds. 
Thought  itself  is  the  form  of  many  ideas ;  and  action,  which  results 
from  the  determination  of  many  motive  fibres, — all,  as  it  were,  so  many 
forces  that  collectively  represent  the  corresponding  organic  fabric, — cor- 
responds exactly  to  the  form  of  thought.  In  like  manner  the  form  of 
the  ideas  which  constitute  the  nature  of  the  soul,  is  exactly  represented 
in  the  organic  fabric  of  the  body,  and  of  all  its  viscera.  Wherefore 
given  the  effect,  and  the  end  is  also  given ;  and  in  the  fabric  we  com- 
prehend what  the  end  intends,  or  in  what  manner  the  effect  acts  :  as 
by  action,  or  the  form  of  the  muscles  acting,  we  know  what  the  mind 
is  contemplating.  But  to  develop  the  end  from  the  fabric  alone — from 
such  a  fabric  as  that  of  the  viscera — is  a  task  worthy  of  an  Apollo. 
To  what  extent  we  can  advance  in  this  direction  with  respect  to  the 
spleen,  is  now  to  be  shewn. 

(k)  The  spleen  has  no  visible  excretory  duct,  such  as  distinguishes 
the  pancreas,  the  Uver,  and  other  glandular  members :  and  besides  the 
spleen,  there  are  several  glands,  as  the  thymus,  and  certain  of  the 
conglomerate  class,  which  do  not  put  forth  a  duct ;  and  consequently 
offer  no  fluid,  and  present  no  result,  from  which  the  mind  can  infer 
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certain  that  it  has  a  use.  Nature  never  produces  even  the  small- 
est pointy  without  having  an  end  or  use  in  view.  But  before  we 
interpret  the  use  from  the  structure,  we  will  give  a  concise  des- 
cription of  the  organ. 

242.  The  spleen,  lying  in  a  narrow  section  of  the  body,  and 
connected  by  vessels  or  membranes  to  the  aorta,  the  pancreas, 
the  omentum,  the  stomachy  the  colon,  the  diaphragm,  and  the 
left  kidney  (/),  is  surrounded  by  a  covering,  or  rather  by  two 
coverings  {m).  Interiorly,  it  is  entirely  made  up  of  little  com- 
partments and  follicles  of  different  shapes,  connected  together 
by  strong  fibres ;  that  is  to  say,  it  is  divided  into  innumerable 
cells,  which  are  continuous  productions  of  the  common  internal 
membrane  of  the  viscus  (n).   The  venous  ramifications  appear  to 

their  use.  This  circumstance,  coupled  with  the  fact,  that  animals  and 
even  men  after  excision  of  the  spleen,  have  still  been  fomid  to  enjoy 
good  health,  and  to  continue  in  that  state  for  a  long  series  of  years, 
has  given  rise  to  a  number  of  random  conjectures  respecting  the  use  of 
the  organ,  which  you  may  see  recounted  above  by  Heister,  n.  235,  and 
still  more  copiously  by  other  authors,  and  by  Malpighi  himself  at  the 
end  of  his  description  of  the  spleen.  (De  Liene,  cap.  vi.) 

(l)  Namely,  to  the  aorta,  by  the  left  branch  of  the  coeliac  artery, 
which  ftumishes  the  splenic  artery.  To  the  pajiereasy  by  the  branches 
of  the  same  artery,  as  well  as  of  the  splenic  vein.  To  the  omentumy 
by  offsets  from  the  same  artery  and  vein,  and  also  by  lymphatics  and 
membranes.  To  the  stomach,  by  the  vasa  brevia,  and  occasionally  by 
particular  ligaments.  To  the  colon  sometimes  by  a  similar  ligament. 
To  the  diaphragm,  by  a  membranous  ligament.  Consequently,  not 
immediately  to  the  peritotueum,  like  the  other  viscera,  but  mediately  by 
the  coats  of  the  viscera  connected  to  it. 

(m)  In  some  animals,  the  spleen  is  manifestly  surrounded  by  two 
membranes ;  but  in  man  it  is  thought  to  have  only  one,  on  account  of 
the  very  close  connexion  between  the  two.  Nevertheless,  a  duplicature 
is  found  at  the  place  where  the  vessels  enter.  "  The  covering  [of  the 
spleen],"  says  Winslow,  "  adheres  to  it  so  closely  in  the  human  sub- 
ject, that  it  is  difficult  to  distinguish  the  common  from  the  proper 
coat.  [Nevertheless]  the  two  coats  may  be  distinctly  observed  at  the 
place  where  the  vessels  enter  by  the  longitudinal  fissure"  (n.  236). 
According  to  Malpighi,  "  a  small  portion  of  the  spleen  in  contact  with 
the  stomach,  is  left  uncovered"  (n.  237). 

(n)  This  cellulation  is  sufficiently  demonstrable  by  means  of  injec- 
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be  surrounded  by  the  some  membrane.  The  cells  intercommu- 
nicate by  common  orifices ;  causing  the  spleen  to  represent  one 
continuous  cavity^  with  lesser  and  least  divisions.  Nerves  and 
arteries  pass  into  this  compages^  and  veins  and  lymphatics  pass 
out  of  it.  The  common  capsule  conducts  and  encloses  them  as 
soon  as  they  enter.  Numerous  nerves^  both  from  the  common 
and  proper  plexus,  accompany  the  vessels,  particularly  the  arte- 
ries. The  splenic  artery,  arising  &om  the  trunk  of  the  aorta  by 
the  left  branch  of  the  coeliac,  runs  along  the  lower  border  of 
the  pancreas,  and  then  dividing  into  several  branches,  sinks  into 
the  spleen  (o).  As  soon  as  these  branches  enter,  they  split  into 
offsets,  capillaries,  and  fine  threads ;  one  part  of  which  ramifies 
on  the  cellular  parietes,  and  there  terminating,  opens  into  the 
cavities;  another  part  ends  in  certain  spheroidal  granules  or 
vesicles ;  and  another  part  again  is  reflected  to  the  surface  of  the 
viscus.  The  veins,  similarly  dividing  and  ramifying,  and  perfo- 
rated all  over  with  little  foramina,  increase  from  small  to  large, 
and  at  last  all  at  once  rise  into  a  great  vein,  termed  the  splenic 
vein ;  which  running  along  the  lower  border  of  the  pancreas, 
discharges  itself  into  the  vena  portse  hepatis  {p).  The  lymphatics, 

tions.  See  Winslow,  Malpighi,  and  the  Tabulse  of  various  authors,  of 
Ruysch  particularly.  Respecting  the  ramification  and  threefold  distribu- 
tion of  the  arteries,  see  Malpighi,  above,  n.  237. 

(o)  Respecting  the  passage  of  the  splenic  artery  through  the  lower 
border  of  the  pancreas,  Winslow  says,  *^  Immediately  after  the  origin 
of  the  splenic  artery  firom  the  coeliac,  it  runs  towards  the  left,  under  the 
stomach  and  pancreas,  to  the  spleen.  It  adheres  closely  to  the  poste- 
rior part  of  the  lower  side  of  the  pancreas,  to  which  it  gives  several 
branches,  termed  pancreatic  arteries."  (Exp.  Anat,,  Tr,  des  Arteres, 
n.  190.) 

(p)  It  is  of  great  importance  to  explore  carefiilly  the  course  of  this 
vein  to  the  liver,  inasmuch  as  it  is  the  principal  excretory  duct  of  the 
spleen,  and  shews  its  use.  We  shall  here  again  adopt  Winslow's  de- 
scription. ''  The  splenic  vein,"  says  he,  ''  is  one  of  the  three  great 
branches  of  the  vena  portse,  and  is  indeed  in  some  sense  a  subordinate 
trunk  of  that  vein,  It  runs  transversely  firom  right  to  left,  first  under 
the  duodenum,  and  then  along  the  lower  side  of  the  pancreas,  near  its 
posterior  edge.  In  this  course  it  gives  off  several  veins,  namely,  the 
vena  coronaria  ventriculi,  the  venae  pancreaticse,  and  the  vence  gastric®. 
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mounting  to  the  surface  along  the  delicate  membranes  of  the 
cells,  of  the  veins,  and  of  the  capsule,  run  like  drains  through 
the  omentum  and  mesocolon  to  the  receptaculum  chyli  {q).  The 
spleens  of  animals  are  similar  in  structure,  excepting  that  the 
flux  of  their  vessels  has  a  different  determination. 

243.  Prom  this  description  of  the  structure  of  the  spleen,  it 
is  evident,  that  the  spleen  pours  out  the  whole  of  its  arterial 
blood,  into  its  cellular  compartments  (r) ;  and  there  works  and 

or  the  gastro-epiploica  sinistra,  and  epiploica  sinistra.  It  likewise  often 
gives  origin  to  the  hsemorrhoidalis  interna,  one  of  the  three  principal 
branches  of  the  great  vena  portse.  It  terminates  afterwards  by  a  wind- 
ing course,  and  divides  into  several  branches  that  go  to  the  spleen,  one 
of  which  produces  the  small  veins  called  by  the  ancients  vasa  brevia." 
(Exp.  Anat.,  Tr.  des  Feines,  n.  251 — 253.)  But,  begging  pardon  of 
so  illustrious  an  author,  we  may  here  remark  without  disparagement, 
that  it  would  be  better  to  describe  the  splenic  vein,  in  the  true  and  na- 
tural order  of  its  fluxion,  from  the  beginning  to  the  end  in  the  vena 
portse,  and  not  in  inverse  order,  from  the  end  to  the  beginning.  For 
the  veins  proceed  from  their  branches  to  their  tnmks  and  receptacles, 
and  not  from  the  latter  to  the  branches.  I  am  well  aware  that  this 
inverse  way  of  describing  the  veins  is  osual  with  authors,  yet  it  is  one 
which  greatly  misleads  the  student.  It  is  as  though  we  should  describe 
the  receptaculum  chyli  as  dividing  into  the  numerous  vessels  of  the 
mesentery,  and  these  again  into  the  numberless  vessels  of  the  intes- 
tines ;  or  rivers  as  running  from  the  sea ;  or,  by  way  of  sinule,  the  wife 
as  marrying  the  hosband,  and  the  hosband  as  being  married  to  the 
wife.  This  order,  then,  must  be  inverted,  to  enable  us  to  understand 
the  true  nature  of  the  defluxion  of  the  splenic  vein  towards  the  porta 
hepatis. 

(q)  Respecting  the  abundance  of  lymphatics  in  the  spleen,  Malpighi 
(besides  what  he  asserts  in  the  description  prefixed  to  this  chapter)  also 
says,  "  So  great  is  the  abundance,  and  such  is  the  minute  division  of 
the  lymphatics  in  the  spleen,  as  to  admit  of  neither  description  nor  re- 
presentation. Their  trunks  pass  out  about  the  thicker  portion  of  the 
spleen,  where  the  blood-vessels  have  their  ingress  and  egress."  See 
the  Chapter  on  the  Glands,  n.  173. 

(r)  The  method  adopted  in  the  spleen  of  purifying  the  blood,  is 
peculiar ;  not  in  use  anywhere  else  in  the  body,  so  far  as  I  am  aware, 
excepting  in  the  penis.  This  peculiarity  consists  in  the  circumstance, 
that  the  spleen  extrudes  all  the  arterial  blood  out  of  its  vessels  or  na- 
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reduces  it  («) :  that  the  veins  absorb  a  part  of  this  blood  by  their 
numerous  orifices  {t) ;  and  that  the  lymphatics  claim  a  part  («) ; 


tural  channels,  into  certain  Uttle  membranous  crypts ;  producing  what 
in  other  parts  is  called  extravasation.  For  none  of  the  arterial  blood 
escapes  from  the  viscus,  (excepting  perhaps  by  the  branches  reflected  to . 
the  sur&ce,)  but  after  the  before-mentioned  extravasation,  it  is  forced 
into  the  veins,  and  thus  converted  into  blood  of  a  different  kind,  not 
properly  venous.  That  the  blood  conveyed  by  the  splenic  artery  is  all 
eUminated  out  of  its  vessels,  is  a  fact  so  well-established  by  the  common 
consent  of  anatomists,  that  we  have  no  need  to  attempt  to  prove  it. 
Besides,  it  is  perfectly  conspicuous  from  the  termination  of  the  arteries, 
which  takes  place  on  either  the  little  parietes  of  the  cells,  of  the  sheath, 
and  of  the  veins  themselves,  or  else  in  certain  bullar  forms  and  sphe- 
roidal corpuscules,  or  else  by  reflexion  to  the  surface,  according  to  the 
observations  of  Malpighi.  With  respect  to  the  first  mode  in  which  the 
arteries  terminate,  namely,  on  the  little  parietes  of  the  cells,  where  they 
open  by  their  extremities  into  the  cellular  cavities,  Winslow  says,  "  The 
extremities  of  the  capillary  ramifications  seem  to  swim  or  float  in  the 
cells,  and  to  fill  their  downy  tissue  with  blood"  (n.  236).  With  respect 
to  the  second  mode,  namely,  the  termination  of  the  arterial  threads  in 
certain  glanduloid  corpuscules,  the  same  author  says,  *'  At  the  ends  of 
several  of  these  capillaries,  I  have  observed  small  corpuscules,  disposed 
Uke  bunches  of  grapes*'  (n.  236).  Malpighi  took  great  pains  to  de- 
monstrate these  clusters,  and  he  terms  the  corpuscules,  "  vesicles  and 
sacculi,"  and  also  likens  them  to  bunches  of  grapes.  He  further  de- 
scribes them  as  of  an  oval  figure,  and  about  the  size  of  the  glands  of 
the  kidneys,  and  of  a  white  color ;  as  collapsing  when  cut ;  as  hanging 
in  the  cells,  either  from  productions  of  the  capside,  or  from  fibres  aris- 
ing therefirom,  as  bunches  of  grapes  hang  from  the  vine ;  and  he  says 
that  the  ends  of  the  arteries  play  around  them,  like  tendrils  or  ivy. 
See  n.  237.  I  am  perfectly  aware  that  Schelhammer  and  other  writers 
do  not  consider  these  corpuscules  as  glands,  and  even  do  not  admit 
their  existence  ;  but  on  the  other  hand,  Ruysch  expressly  affirms  them, 
and  has  delineated  them  in  one  of  his  figures.  In  the  spleen  of  a 
giantess,  (a  portion  of  which  is  represented,  ad  tfitmrn,  in  his  Thes. 
Anat,  vii.,  tab.  i.,  fig.  1,)  he  shews  "  the  extremities  of  the  blood- 
vessels, unfolded  throughout,  like  fine  down  or  cotton ;  but  which,  [as 
he  says,]  before  the  unfolding  took  place,  appeared  under  the  form  of 
glands"  (n.  238).  In  his  Ep,  Anat.  iv.,  tab.  iv.,  fig.  4,  he  represents 
them  as  complete  spherules,  with  the  remark,  "that  in  the  natural 
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and  it  also  seems  probable  that  the  cellular  compagcs  itself 
throws  out  a  part  into  the  omentum.     Thus  the  spleen  has  all 

state  they  lie  close,  one  upon  another"  (n.  238).  Thus  they  are  ac- 
knowledged to  be  in  a  manner  glandular  forms,  by  this  great  anato- 
mist ;  only  that  being  so  abundantly  furnished  with  vessels,  we  are  to 
take  care  not  to  call  them  glands.  But  to  return :  that  these  orbicular, 
or,  according  to  Malpighi,  oval  forms,  also  eructate  the  blood,  or 
sanguineous  juice,  into  the  same  cells,  derives  further  proof  from  an 
observation  of  Winslow.  "  I  have  seen,"  says  he,  "  two  little  tubes 
going  out  from  each  corpuscule,  one  short  and  open,  the  other  long  and 
small"  (n.  236)  :  and  again  he  says,  "  The  same  sort  of  corpuscules 
are  found  in  the  human  spleen,  but  they  are  not  visible  without  the 
microscope"  (ibid,,  ad  Jin.)  What  may  be  the  destination  of  the  vessels 
which  are  reflected  to  the  sur&ce,  has  not,  I  believe,  been  yet  deter- 
mined experimentally.  It  is,  however,  plain  from  all  the  foregoing 
considerations,  that  the  arterial  blood  of  the  spleen  is  extruded  from  its 
vessels,  and  into  its  cellular  down,  or  lanuginous  tissue. 

(s)  That  the  cellular  compages  of  the  spleen  works  and  reduces  the 
blood  thrown  out  by  its  arteries, — ^this  is  a  necessary  consequence  of  its 
very  texture  or  fabric.  For  certain  filaments  are  continued  firom  the 
proper  coat  of  the  spleen  to  the  parietes  of  these  cells ;  and  there  are 
also  a  kind  of  sinewy  fibres  that  run  transversely  firom  wall  to  wall ; 
and  there  are  also  vessels  and  fibres,  which  constantly  dipping  into  the 
parietes,  contract  and  expand  alternately :  hence  the  very  structure  of 
each  cell,  made  up,  as  it  b,  of  similar  components,  must  necessarily 
contract  and  expand  in  like  manner.  So  Ukewise  must  the  vascular 
extremities  which  are  conglomerated  into  spherules,  and  the  sheaths 
which  grow  from  and  are  implanted  in  those  cells  and  tissues.  For  if 
we  admit  the  expansion  and  contraction  of  the  spleen  itself,  and  its 
vessels  and  fibres,  we  can  have  no  good  right  to  deny  the  same  to  the 
cells,  which  are  composed  entirely  of  a  production  of  the  exterior  coat, 
and  of  vessels  and  fibres.  If  then  there  be  an  alternate  expansion  and 
contraction,  it  follows  that  there  is  a  working  and  kneading  of  the  en- 
closed blood.  But  with  respect  to  the  fibres  of  the  surface,  which  are 
supposed  to  be  continued  to  the  parietes  of  the  cells,  Malpighi,  (who 
doubts  whether  they  are  motive  fibres',)  says,  "  [The  fibres]  proceed 
from  the  internal  membrane,  and  are  prolonged  transversely  to  the  oppo- 
site portion  thereof,  or  to  a  kind  of  capsule  or  common  sheath  of  the 
vessels.  .  .  .  and  are  inserted  into  it  by  midtitudes  of  branching  pro- 
ductions" (n.  237).  He  also  mentions  certain  transverse  [trabecular] 
fibres,  and  Hkens  their  crossings  between  the  parietes  of  the  cells,  to  the 
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these  excretory  ducts;  namely^  the  great  splenic  vein,  and  a 
host  of  lymphatics. 

244.  The  uses  of  the  spleen  as  manifested  by  this  structure, 
are,  to  draw  off  the  impure  blood  from  the  trunk  of  the  aorta ; 
and  so  to  break  it  up  and  prepare  it,  that  in  the  first  place,  it 
may  serve  the  liver  for  its  purificatory  office,  and  as  a  menstruum 
for  refining  the  chyle  :  also,  that  it  may  serve  the  stomach  as  a 
similar  menstruum ;  and  likewise  the  mesentery.  In  the  second 
place,  that  it  may  serve  the  omentimi,  and  in  the  last  place,  the 
kidneys :  not  to  mention  other  nimierous  subaltern  uses  subor- 
dinated to  these  primary  and  secondary  uses,  and  which  are 
commonly  of  wide  diffusion  and  extensive  ramification.  But  let 
us  treat  separately  of  each  of  these  uses. 

girders  and  beams  under  arches  and  between  the  walls  of  rooms  (De 
Liene,  cap.  ii.) ;  which  fibres  likewise  prove  the  actual  existence  of 
such  motion  of  the  cells.  Meanwhile,  if  we  admit  the  presence  of  such 
midtitudes  of  these  two  kinds  of  fibres,  and  that  each  has  a  power,  at 
once  inherent  and  constantly  communicated,  of  alternate  motion,  it 
must  then  follow  incontestably,  apart  from  all  further  compilation  of 
authorities,  that  these  cells  contract  and  dilate  their  spaces,  and  by 
reciprocal  contorsion  work  and  teaze  the  enclosed  blood  to  and  fro 
within  their  parietes,  and  at  last  throw  it  out,  by  the  little  orifices,  into 
the  veins. 

(/)  Authors  treat  largely  of  the  perforation  of  the  veins  of  the 
spleen ;  shewing  that  the  veins,  particularly  the  venous  trunks,  are 
perforated  on  all  sides  with  open  foramina ;  in  like  manner  the  capsule, 
according  to  an  observation  of  Malpighi ;  and  that  the  blood,  expressed 
or  cxtravasated  firom  the  arteries,  cannot  be  driven  anywhere  but  it 
finds  an  asylum  or  place  of  reception,  in  some  vein  allotted  to  it. 
This  is  still  more  plainly  visible  in  the  trunk  of  the  splenic  vein  of 
oxen. 

(u)  The  roots,  or  rather  orifices  of  the  lymphatics,  by  which  the 
humor  is  here  taken  up  and  pumped  out  towards  the  surface,  seem  to 
be  more  numerous  than  can  ever  be  detected  by  the  microscope.  The 
escape  or  passage  of  this  lymph  appears  to  take  place  by  the  continuous 
membranes  of  the  common  capside  which  surrounds  the  fasciculi  of 
vessels  and  nerves ;  also  by  the  coats  of  the  veins,  which  are  continuous 
with  the  common  coat  of  the  viscus.  In  Ruysch's  I^.  Anat.  iv., 
tab.  iv.,  fig.  1,  several  lymphatics  are  exhibited,  issuing  from  the  viscus 
along  the  coat  of  the  splenic  vein.     And  in  Malpighi' s  description. 
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245.  That  the  spleen  draws  off  the  impure  blood  from  the 
trunk  of  the  aorta.  This  is  proved  by  the  position  of  the  coeUac 
artery,  close  under  the  diaphragm,  and  between  the  thorax  and 
abdomen  [x) :  also  by  the  nature  of  the  blood  which  is  carried 
upwards  by  the  carotid  arteries  to  the  organs  of  the  head,  and 
to  the  cerebrum  (y) ;   also  of  that  which  is  carried  down  to  the 

certain  stigmata  or  dots  are  mentioned,  different  from  the  foramina  with 
which  the  vein  is  perforated,  and  which  appear  to  be  little  entrances 
for  the  lymph  separated  from  the  blood,  and  determined  hither.  "  The 
venous  coat,"  says  Malpighi,  "  is  also  perforated  with  other  foramina, 
for  among  the  open  orifices  of  the  branches  there  is  a  multiplicity  of 
stigmata  or  points"  (n.  237).  And  Winslow  has  observed  that  two 
kinds  of  vessels  proceed  from  the  glanduloid  corpuscules.  ''  I  have 
seen,"  he  remarks,  "  two  little  tubes  going  out  from  each  corpuscule, 
one  short  and  open,  the  other  long  and  small,  which  latter  was  lost  in 
the  sides  of  the  spleen.  I  imagine  that  the  long  tube  may  be  the 
origin  of  a  lymphatic  vessel"  (n.  236). 

(x)  The  office  of  the  heart  consists  in  calling  together  the  forces  of 
the  blood,  and  transmitting  them  to  every  comer  of  the  body ;  but  not 
in  assigning  to  the  respective  viscera  the  quantity  or  quality  of  blood 
which  their  offices  require.  This,  as  we  before  observed,  is  the  privi- 
lege and  duty  of  the  viscera  themselves,  bestowed  and  implanted  by  the 
assistance  and  mediation  of  their  fabric,  situation,  connexion,  and 
modus  operandi,  and  by  the  nature  of  their  activity.  Hence  the  blood 
is  not  intruded  on  these  members  by  the  aorta,  but  is  invited,  that  is, 
allured  and  attracted,  hy  the  members  themselves.  Respecting  the 
forces  which  invite  it,  I  intend  to  treat  separately  in  another  place.  It 
is  not,  however,  sufficient  that  the  member  be  furnished  with  these 
forces;  a  particular  situation  is  also  necessary  as  a  secondary  cause. 
With  respect  to  the  situation  of  the  coeliac  artery,  (by  which  the  spleen 
and  many  oi^ans  associated  with  it  in  function,  derive  their  blood  from 
the  aorta,)  it  occupies  the  boundary  or  crossway  mediate  between  the 
thorax  and  abdomen ;  for  it  arises  immediately  after  the  intercostal  and 
diaphragmatic  arteries,  which  latter  is  sometimes  connected  to  the 
coeliac.  Thus  this  artery  guards  and  opens  the  first  door  to  the  viscera 
of  the  abdominal  region. 

(y)  Every  tyro  is  aware  that  the  cai^tid  is  the  artery  of  the  head, 
and  ultimately  of  the  cerebrum ;  and  that  this  artery  carries  off  the 
purer  blood,  which  is  fresh,  virgin,  and  rich  in  spirit ;  such  as  is  re- 
quired by  the  sensoria  of  the  head, — as  the  eyes,  the  ears,  the  nostrils. 
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kidneys  {z) ;  and  lastly  of  that  which  is  carried  down  to  the 
organs  of  generation  (a) ;  and  to  the  muscles  of  the  lower  re- 

and  the  tongue, — ^but  particularly  by  the  general  sensoria ;  those,  we 
mean,  of  the  cerebrum.  And  when  these  organs  have  subtracted  the 
pure  and  infantine  blood,  the  consequence  is,  that  the  residue,  which 
flows  down  through  the  aorta,  is  comparatively  unclean,  old  and  pol- 
luted, but  nevertheless  mingled  with  the  purer  blood.  So  that  when 
not  only  that  supreme  region,  but  also  the  thoracic  region  and  its  arms 
and  levers,  with  the  spinal  marrow,  which  demands  a  similar  blood, 
have  subtracted  their  due,  the  rest  is  comparatively  worthless :  particu- 
larly what  goes  to  the  first  gate  of  the  abdomen — the  coeliac  artery — 
and  to  the  emulgent  arteries  and  the  kidneys.  This  blood,  close  as  it 
is  to  the  middle  septum,  may  properly  be  termed,  mediastinal  blood  ; 
and  classed  among  effete,  servile,  and  mediastinal  things.  Wherefore, 
in  consequence  of  this  loss  of  the  purer  blood,  it  is  indispensable  to  the 
animal  economy,  that  certain  purificatory  organs  be  placed  in  this 
situation,  in  order  to  carry  off  the  worthless  part. 

(z)  In  the  line  of  .the  descending  aorta,  a  little  below  the  coehac 
artery,  we  find  the  emidgent  or  renal  arteries,  which  emidge  and  draw 
off  from  the  red  blood  all  the  feculent  portion  of  the  serum.  From 
these  arteries  it  is  again  evident,  that  organs  purificatory  of  both  the 
serum  and  the  blood,  are  appUed,  and  that  the  superior  province  is 
assigned  to  the  purificatories  of  the  blood ;  in  order,  namely,  that 
they  may  draw  off  the  unclean  blood,  and  thus  set  free  the  serum,  and 
so  prevent  a  quantity  of  impure  blood  also  from  flowing  into  the  kid- 
neys, and  disturbing  and  confusing  their  secerning  operation.  This 
seems  to  be  the  reason  why  dogs,  after  excision  of  the  spleen,  are  con- 
stantly desiring  to  micturate.  "Wherefore,"  says  Boerhaave,  "does 
a  continual  desire  to  micturate  follow  excision  of  the  spleen?  The 
situation  of  the  renal  artery  explains  this  phenomenon."  (Inst.  Med., 
n.  327.)  For  in  this  case,  the  urine  is  more  acrid  ;  that  portion  of  it, 
namely,  which  is  not  expurgated  by  means  of  the  spleen.  But  this 
expurgation  is  not  the  work  of  the  spleen  alone,  but  also  of  its  asso- 
ciates in  office,  that  is  to  say,  of  the  pancreas  and  the  liver. 

(a)  The  spermatic  arteries  also  come  off  not  far  from  this  point,  in 
some  cases  from  the  renal  arteries  themselves ;  and  they  supply  the 
testicles,  epididymes,  vesiculse  seminales  and  prostate  gland  in  males, 
and  the  ovaries  and  the  other  organs  corresponding  to  those  of  men,  in 
females,  with  a  blood  turgid  with  life  and  spirit.  Without  a  previous 
fining  of  the  blood,  and  derivation  of  the  more  barren  and  unyielding 
portion  thereof,  to  the  spleen,  the  pancreas  and  the  liver,  the  use  of 
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gion  (b) .  This  necessity,  indeed,  is  enjoined  by  the  very  end  itself; 
namely,  that  every  member  be  provided  with  the  blood  which 
it  desires,  and  that  the  blood,  if  impure,  be  prevented  from  de- 

these  members  would  soon  cease,  and  their  finest  ducts  be  obliterated : 
so  that  the  laboratories  of  nature's  ultimate  work  would  perish,  her 
fire  be  extinguished,  and  her  end  defeated.  The  excision  of  the  spleen 
does  indeed  produce  the  effect  of  a  greater  quantity  of  blood  being 
diverted,  and  sent  to  the  emulgent  and  spermatic  vessels ;  and  of  the 
urine  becoming  more  acrid,  and  the  venereal  excitement,  stronger  :  but 
whether  these  consequences  would  be  lasting,  I  much  doubt.  "  Ani- 
mals," says  Boerhaave,  "  are  more  salacious  after  the  removal  of  the 
spleen,  but  how  long  this  continues,  is  a  question."  (Jnst,  Med,^ 
n.  327.)  Morgagni  observes,  "  That  a  dog,  after  excision  of  the  spleen, 
was  still  prolific ;  but  that  the  cystic  bile  lost  its  yellow  color,  and 
became  of  a  dirty  red."  (Advers,  Anat,  iii.,  Anim.  19.)  A  plain  proof 
this,  that  the  blood  in  that  case  Ues  and  presses  in  greater  quantities  at 
the  entrances  of  the  spermatic  vessels,  and  excites  the  members  of  this 
artery  to  increased  salacity,  sometimes  indeed  attended  with  success  or 
prolification,  but  variously  according  to  the  state  of  the  pancreas  and 
liver,  (which  varies  in  each  individual,)  to  which  the  offices  of  the 
spleen  are  transferred.  The  same  experience  distinctly  indicates,  that 
the  blood,  without  previous  correction  by  the  spleen,  proceeds  to  the 
laboratory  of  the  Uver  and  gall-bladder,  not  in  a  clean,  but  in  a  com- 
paratively foul  state,  and  makes  the  cystic  bile  duskier  than  natural. 
See  Chapter  IX.,  where  we  gave  an  expUcation  of  the  office  of  the 
Gall-bladder. 

(6)  All  muscles  subject  to  the  government  of  the  will  require  more 
clean  and  agile  blood  than  the  viscera  of  the  body :  wherefore  a  purer 
blood  is  sent  to  the  muscles  of  the  thorax  and  arms,  all  the  way  to  the 
fingers;  being  supplied  by  the  subclavian  artery,  which,  with  the 
carotid  and  vertebral  arteries,  takes  up  the  heart's  first  blood.  The 
abdominal  muscles  abo  demand  a  similar  blood ;  as  do  all  the  other  mus- 
cles of  that  region,  or  of  the  inferior  portion  of  the  trunk,  down  to  the 
soles  of  the  feet.  The  reason  is,  because  their  powers  of  expansion 
and  contraction  depend  entirely  upon  the  reciprocal  action  between  the 
spirit  in  the  nerves  and  the  blood  in  the  vessels:  and  particularly, 
because  the  blood  is  generated  and  exists  solely  as  a  means  to  the  mo- 
tion of  the  muscles  and  the  sense  of  the  organs, — that  they  may  be 
made  use  of  by  man  to  produce  rational  actions,  for  the  good  of  society. 
This  is  the  end  of  our  corporeal  life :  this  is  the  end  of  the  blood  of 
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filing  the  works  {c).  In  order  that  the  aorta  may  not  pour  in 
impure  blood,  and  in  order  that  the  purificatory  viscera — ^the 
spleen,  the  pancreas,  and  the  liver — ^may  draw  it  oflF,  and  invite 
a  blood  suitable  to  their  offices,  the  coeliac  artery  comes  off  from 
the  trunk,  not  obliquely,  but  at  right  angles ;  as  also  do  the 
branches  of  the  splenic  artery  in  the  interior  of  the  spleen  (rf). 
24&.  That  the  spleen  discriminates  or  separates  this  blood, 

that  life  ;  these,  therefore,  are  the  very  reasons  why  the  blood  is  to  be 
prepared  from  the  chyle,  and  purified  ;  wherefore  this  is  the  end  also  of 
the  viscera  of  the  body.  Hence  it  follows,  that  the  whole  of  this 
inferior  oi^anico-motory  machine  would  soon  stop,  if  the  impurities  of 
the  blood  in  its  descent  to  these  motive  forces,  were  not  first  drawn  off 
by  the  pancreas,  the  spleen  and  the  liver,  and  the  residue  which  flows 
down  to  these  forces,  thus  rendered  fit  and  suitable. 

(c)  This  is  a  consequence  of  what  we  have  just  premised. 

(d)  The  coeliac  artery  comes  off  firom  the  aorta  almost  at  right 
angles ;  unlike  the  other  branches  which  go  to  the  muscles,  particularly 
to  the  voluntary  muscles.  *'  The  trunk  of  the  coeliac  artery,"  says 
Winslow,  **  comes  off  from  the  aorta  almost  in  a  straight  line."  (Exp, 
Anat.^  TV.  des  Arteres,  n.  178.)  This  is  also  the  case  with  the 
branches  of  the  coeliac  artery  inside  the  spleen,  as  may  be  seen  in 
Ruysch's  Tabulae ;  likewise  with  the  intercostals,  the  external  and  in- 
ternal carotids,  the  vertebral  and  many  other  arteries ;  (the  rest,  and 
those  particdarly  whidi  are  detemined  to  the  muscles  of  the  will, 
come  off  obliquely ;)  evidently  in  order  to  prevent  the  aorta  from  in- 
jecting the  sanguineous  stream  into  the  viscera,  with  the  force  of  its 
own  rapid  torrent,  and  intruding  it  uninvited ;  and  to  allow  it  to  be 
drawn  out  and  invited  by  the  viscera  themselves,  that  is  to  say,  such  a 
quantity  and  quality  thereof,  as  the  nature  of  the  use  on  which  it 
is  expended  requires ;  so  that  the  viscera  may  have  the  power  of  de- 
manding it,  and  the  heart,  only  that  of  supplying  it.  This  accounts 
for  the  circumstance,  that  the  cerebrum  subtracts  the  purest  portion  of 
the  blood ;  the  kidneys,  the  stale  part  of  the  serum ;  the  spleen,  the 
pancreas,  the  liver  and  gall-bladder,  the  impure  portion  of  the  blood ; 
and  the  other  viscera,  exactly  what  the  nature  of  their  business  requires. 
Nor  shoidd  it  be  forgotten,  that  the  splenic  artery  goes  to  the  spleen  in 
a  tortuous  and  serpentine  manner,  as  the  internal  carotid  artery  goes  to 
the  cerebrum,  and  that  this  breaks  the  impetus  of  the  torrent  of  blood, 
and  gives  the  pancreas  and  spleen  the  opportunity  of  selecting  and  at- 
tracting it. 
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This  is  effected  first  by  means  of  the  pancreas  (e),  which  clears 
away  the  viscid  and  grosser  matters  of  that  bloody  and  pours 
them  into,  and  sends  them  away  by,  the  pancreatic  duct  (/) ; 
also  by  means  of  the  omentum,  which  swallows  the  fats  of  the 
blood  {ff).  The  spleen  does  the  rest :  it  takes  up  the  bloody  now 
separated  &om  the  serum,  left  to  itself,  alone  and  companion- 
less  {h) ;  this  it  again  amends,  corrects,  extrudes  from  its  vessels 

(e)  The  pancreas  is  the  uniting  medium  between  the  spleen  and  the 
aorta,  and  between  the  spleen  and  the  liver.  The  splenic  artery  passes 
under  the  posterior  border  of  the  pancreas,  and  gives  off  to  it  the 
pancreatic  arteries :  the  splenic  vein  abo  takes  the  same  course,  and 
applying  itself  to  the  same  border  of  the  pancreas,  takes  up  the  pan- 
creatic veins.  Thus  the  way  of  the  arteries  leads  to  the  spleen,  and 
that  of  the  veins  leads  from  the  spleen,  through  the  pancreas.  See  the 
Chapter  on  the  Pancreas,  n.  234,  and  the  scholia. 

(/)  Inasmuch  as  the  splenic  artery  first  applies  itself  to  the  pan- 
creas, and  inasmuch  as  such  numerous  branches  proceed  firom  it,  and 
penetrate  to  the  very  glands ;  and  the  glands  not  merely  secern  from 
the  blood  the  lixivial  pancreatic  juice,  but  also  send  back  many  ducts  or 
veins  into  the  great  splenic  vein,  therefore  it  follows  as  a  necessary  con- 
sequence, that  the  pancreas  first  absterges  the  splenic  blood ;  for  the 
portion  absterged  produces  the  abundant  pancreatic  juice :  whence  it 
appears,  that  it  takes  off  the  salivary  and  redundant  part  of  the  blood, 
and  circulates  it,  as  the  liver  circulates  its  bile,  and  as  the  numerous 
salivary  glands  circulate  the  saliva. 

(g)  The  splenic  artery,  on  its  way  to  the  spleen,  is  connected  not 
only  to  the  pancreas,  but  also  to  the  omentum ;  and  hence  it  may  be 
concluded,  that  it  there  deposits  its  fattiness  ;  inasmuch  as  the  branches 
which  it  puts  forth  penetrate  even  into  the  omentum.  We  shall  have 
to  shew  presently,  that  there  is  an  intimate  connexion  between  the 
spleen  and  the  omentum  ;  such  a  connexion,  in  truth,  that  sometimes, 
for  the  sake  of  a  kind  of  common  and  reciprocal  use,  certain  little 
succenturiate  spleens  are  formed  in  the  omentum.  ''  I  have  sometimes," 
says  Winslow,  "  found  small,  distinct  spleens,  more  or  less  round,  and 
connected  separately  to  the  omentum,  at  some  distance  from  the  ante- 
rior extremity  of  the  spleen"  (n.  236).  But  this  is  the  arterial  com- 
munication—of the  omentum  with  the  spleen;  that  there  is  also  a 
reciprocal  communication  of  a  closer  kind— of  the  spleen  with  the 
omentum,  by  the  veins,  will  be  shewn  presently. 

(A)  It  is  to  be  observed  as  a  peculiarity  in  the  spleen,  that  it  re- 
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into  its  cells  or  loculi^  there  works  it^  rolls  it  about,  shakes  it 
up,  bursts  its  bonds,  discusses  accretions  and  removes  all  impe- 
diments ;  so  as  to  leave  no  clots,  pieces,  threads,  or  tangles,  but 
a  free  and  unfettered  blood,  consisting  of  pure  globules  (i) :  the 

cdves  no  serous  blood,  but  only  purely  globular  or  red  blood  ;  for  which 
end,  these  two  purificatories — the  pancreas  and  omentum — are  prefixed 
to  it.  Its  fabric  and  modus  operandi  do  not  admit  of  any  other  fluid. 
The  serum,  rough,  as  it  frequently  is,  with  saline  spicula,  readily  be- 
coming viscid,  and  being  pf  a  cold  nature,  would  undidy  irritate,  and 
even  break  up  its  cellular  down.  And  moreover,  the  serous  humor 
would  be  of  no  use  to  the  Uver  as  a  menstruum  for  impr^nating  and 
inaugurating  the  new  chyle ;  inasmuch  as  the  serum  consists  for  the 
most  part  of  rejected  and  antiquated  chyle ;  and  is,  therefore,  neither 
sanguigenous  nor  copulative. 

(t)  Respecting  this  peculiar  modus  operandi  of  the  spleen,  namely, 
the  extrusion  of  the  blood  from  its  vessels,  see  n.  243  (r).  ''Through 
its  whole  extent,"  says  Winslow,  "  there  are  numerous  venous  ramifi- 
cations: and  between  them,  ever3rwhere,  an  extravasation  of  blood, 
retained  in  a  kind  of  downy,  transparent  and  very  delicate  tissue,  which 
extends  through  the  whole  spleen*'  (n.  236).  But  what  the  blood  is, 
and  the  manner  in  which  the  spleen  acts  upon  it,  must  be  explained, 
before  we  can  shew  the  reason  why  the  spleen  eUminates  the  blood,  and 
what  share  such  eUmination  has  in  its  purification.  With  respect  to 
what  the  blood  is:  it  is  well  known  that  the  blood  in  the  arteries  and 
veins,  is  a  mixture  of  serum  and  blood ;  and  that  the  genuine,  ruddy, 
globular  blood,  has  not  always  the  same  properties,  or  appearance: 
also  that  the  blood  may  be  either  of  a  yellow,  hvid,  dusky,  or  pitchy 
hue,  or  of  a  comparatively  bright  and  florid  red  ;  consequently  either 
fresh,  infantine,  juvenile,  or  decrepit ;— either  pUant,  soft,  viscid,  or 
hard;  or  spurious;  or  grumous;  or  concreted  and  coagulated  into 
gritty,  dusty  or  stringy  pieces,  or  into  lamellae,  and  all  sorts  of  threads ; 
in  which  case  it  is  commonly  termed  bilious,  or  atrabiliary ;  producing 
obstructions,  varices,  steotomata,  aneurisms,  and  many  other  effects, 
which  are  the  symptoms  and  causes  of  disease :  these  particulars  are  to 
be  unfolded  more  fully  in  our  Analysis  of  the  Blood.  The  manner  in 
which  the  spleen  acts  upon  the  blood,  is  shewn  by  the  structure  of  the 
spleen  ;  namely,  that  after  throwing  the  blood  out  into  its  cells,  all  so 
many  Uttle  gymnasia  and  fragibula,  it  rolls  it  about,  works  and  reduces 
it ;  dashes  it  from  wall  to  wall ;  thrashes  it,  but  only  gently ;  throws  it 
out  from  cell  to  cell,  and  in  every  cell  subjects  it  to  a  similar  exerci- 

YOL.  I.  CHAP.  XI.  A  A 
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legitimate,  however,  mixed  with  the  spurious,  the  soft  with  the 

tation ;  thus  separates  the  globules  from  each  other,  combs  down  and 
wipes  away  accretions  and  projections  or  protuberances,  tears  asunder 
connected  portions,  shakes  off  their  bonds,  and  thus  breaks  up,  loosens 
and  sets  free  all  clots,  lamellae  and  irregular  pieces,  leaving  the  globules 
naked  and  distinct.  Hie  reason  why  it  eliminates  the  bloody  and  throws 
it,  as  a  thing  of  no  value,  out  of  its  paternal  vessels  and  from  its  natal 
soil,  is,  because  no  similar  place  or  opportunity  for  unbinding  it  occurs 
in  either  the  arteries,  the  veins,  or  the  glands ;  for  in  the  vessels, 
if  it  be  grumous  and  conglutinated,  it  is  poured  around,  and  remains 
the  same  in  the  narrow  passages,  relaxing  their  coats,  and  weakening 
their  powers  of  action  :  still  less  is  there  any  such  place  in  the  glands, 
into  which  such  blood  is  not  admitted.  From  the  foregoing  considera- 
tions it  may  now  be  seen,  what  share  this  elimination  has  in  the  purifica- 
tion of  the  blood  ;  namely,  that  when  the  above-mentioned  sanguineous 
clots  or  pieces  are  sent  out  from  the  full  orifices,  through  the  ends  of 
the  arteries,  into  more  spacious  chambers,  by  simple  exercitation  and 
conglomeration  they  are  easily  rendered  divisible,  and  separated  from 
each  other ;  for  the  particles  of  the  blood  are  spherical,  and  hence  on 
any  slight  motion,  the  clots  burst  their  shackles,  and  the  globules 
claim  their  freedom.  That  blood  of  this  nature  is  poured  into  the 
spleen,  is  plain,  not  only  from  the  structure  of  the  spleen  itself,  from 
the  office  of  the  pancreas  and  omentum,  and  from  the  function  of  the 
liver,  but  also  from  an  infinity  of  phenomena  and  experimental  facts. 
For  the  records  of  medicine  furnish  abundant  proofs,  of  the  spleen 
having  been  clogged  with  similar  blood :  and  the  same  thing  is  shewn 
in  acute  affections  of  the  spleen,  which  sometimes  impede  the  respira- 
tion, when  the  muscles,  called  into  motion,  would  force  the  spleen  to 
submit  its  blood  to  exercitation  :  for  the  spleen  is  subject  to  the  power 
of  many  viscera,  and  unHke  the  other  organs,  it  does  not  depend  im- 
mediately upon  the  peritonaeum.  Meanwhile,  respecting  obstructions 
of  the  spleen,  see  the  works  of  anatomical  authors,  where  you  will 
find  that  cases  have  occurred  in  which  the  spleen  was  blocked  up  with 
obnoxious  blood  of  the  kind,  not  in  its  cellular  down  only,  but  also 
particularly  on  its  surface,  (for  many  arteries  are  reflected  from  the 
internal  compages  towards  the  surface,  in  order  to  draw  o£f  any  pi- 
tuitary matter  which  still  adheres  to  the  blood,)  thus  producing  conglu- 
tination of  the  vessels,  schirrus,  callus,  and  various  other  diseases. 
"The  membrane  [of  the  spleen],"  says  Malpighi,  "has  been  fre- 
quently found  ossified.  .  .  .  Not  seldom,  in  sheep  particularly,  I  have 
observed  in  it  calculous  concretions  of  a  substance  like  gypsum,  as  well 
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hard^  and  the  young  with  the  old  (A).  The  blood  thus  prepared 
is  a  menstruum  for  refining,  impregnating,  inaugurating,  and 
copulating  the  new  chyle  (/).     This  menstruum  the  spleen  sends 

as  melicerides  and  other  tumors.  .  .  .  The  spleen  occasionally  acquires 
a  preternatural  shape  and  size,  from  the  channels  in  its  substance  be- 
coming relaxed  by  the  copious  afflux,  and  deficient  efflux,  of  impure 
humors ;  of  this  the  records  of  medicine  contain  numberless  instances" 
(n.  237). 

(k)  The  fabric  of  the  spleen  is  sufficient  to  shew,  that  it  cannot 
break  up  the  blood-globules,  but  only  separate  those  which  are  sticking 
tc^ether :  for  its  cellular  spaces  are  too  large  to  act  upon  the  globules 
indiyidnally ;  besides  which,  the  cellular  parietes  are  not  furmshed  with 
motiye  fibres,  but  are  somewhat  soft  and  yielding.  The  breaking  up 
therefore  must  be  accomplished  in  the  extreme  arterial  capillaries,  in  the 
glands,  and  particularly  in  the  pori  bilarii  of  the  liyer,  which  are  fur- 
nished with  trituratory  apparatus,  like  little  intestines.  See  n.  210. 
Otherwise  the  blood  would  be  of  no  use  to  the  liTcr  in  its  two-fold 
office.  That  blood-globules  of  Tarious  kinds  and  ages,  are  commixed 
in  the  spleen,  may  be  concluded  also  from  the  circumstance,  that  none 
but  hard,  antiquated  and  effete  blood  coagulates  into  clots  and  pieces. 
The  softer  and  more  recent  blood  refuses  all  such  concatenation ;  and 
for  this  reason  it  is  divided  in  the  arteries,  possibly  by  means  of  col- 
lision, and  goes  away  into  the  lymphatics,  in  order  that  the  older  blood 
may  be  given  to  the  hver.  But  nevertheless  it  follows,  that  the  blood, 
whatever  be  its  quality,  supposing  only  that  it  is  divided  into  parts,  and 
separate  from  the  serum,  appears  perfectly  pure,  so  far  as  chemical 
examination  is  concerned ;  for  the  serum  and  the  concretion  of  the 
globules,  are  what  defile  the  blood.  Whether  the  blood-globules  be 
hard  or  soft,  whether  in  the  flower  of  youth  or  the  rust  of  age,  they 
are  still  voluble  or  mobile,  fluid,  and  carry  nothing  but  blood ;  for  what- 
ever be  the  quality  of  the  blood,  it  still  contains  the  purest  of  the 
serum,  and  the  spirit.  This  is  the  reason  why  the  blood  of  the  splenic 
vein  appears  to  be  more  clear  and  pure  than  the  rest  of  the  blood.  See 
Heister,  n.  235.  "  This  blood,"  says  Boerhaave,  **  is  fluid,  free,  full 
of  spirits,  abounding  with  lymph,  coagulates  slowly,  is  in  a  state  of 
intimate  mixture,  does  not  easily  change  into  heterogeneous  matters,  is 
ruddy  and  piu^le.  Such  is  the  blood  sent  out  from  this  viscus  through 
the  great  splenic  vein."  (Inst.  Med,,  n.  324J. 

(/)  In  the  Chapter  on  the  Liver  I  pointed  out,  that  that  organ  has 
two  functions :  I .  That  it  corrects  the  hard  blood,  and  breaks  it  up 
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back  by  the  great  vein  to  the  pancreas,  which  pours  in  a  similar 
menstruum,  and  propels  it  to  the  porta  hepatis ;  a  part  thereof 
also  it  insinuates,  for  a  similar  use,  by  the  vasa  brevia,  into  the 
stomach.  In  this  way  the  spleen  assists  the  liver,  and  assists  the 
stomach  (m). 

into  its  parts,  for  the  purpose  of  renovating  it.  2.  That  it  refines  the 
chyle,  and  inaugurates  it  into  the  blood.  The  spleen  subserves  both  these 
functions,  by  supplying  the  liver,  through  the  splenic  vein,  with  a 
blood  separated  into  globules :  for  the  liver  then  transmits  the  hard, 
antiquated,  and  stale  blood,  through  the  branches  of  the  vena  portae, 
into  the  glands,  where,  were  it  grumous,  it  could  not  enter.  Next 
in  these,  and  in  the  pori  bilarii,  it  tears  the  globules  asunder,  and  where 
it  cannot  itself  accomplish  this,  it  sends  them  away  into  the  gall- 
bladder, to  suffer  the  extremity  of  torture.  Moreover,  it  mingles  the 
broken  up  globules,  that  is,  the  purely  sanguineous  elements,  with  the 
chyle,  which  is  thus  initiated  by  them  into  the  blood.  With  respect  to 
the  means  and  appliances  for  refining  the  chyle,  the  only  available 
menstruum  for  this  purpose  is  the  blood  which  has  been  deprived  of  all 
its  serum ;  for  the  kindliest  and  most  kindred  menstruum  is  the  blood 
itself,  into  whose  family  the  chyle  is  about  to  be  adopted :  for  according 
to  all  the  laws  and  infinite  facts  of  experience  and  chemistiy,  the  chyle 
cannot  be  united  to  anything  nearer  to  the  blood  than  a  product  of  the 
blood-stock.  It  would  be  easy  to  adduce  numbers  of  analogous  cases 
from  artificial  chemistiy;  but  they  would  only  illustrate,  not  prove. 
Meanwhile,  it  is  worthy  of  observation,  that  as  the  stomach  and  intes- 
tines require  to  be  furnished  with  peculiar  salivary  menstrua  for  prepar- 
ing the  chyle,  and  these,  gradually  thicker  and  sharper,  and  at  length 
with  the  pancreatic  juice,  and  the  two  kinds  of  bile  ;  so  also  the  Uver 
must  of  course  be  furnished  with  its  peculiar  menstruum,  for  refining 
the  same  chyle,  and  inaugurating  it  into  the  blood.  The  pancreas 
affords  its  menstruum  to  the  intestines;  both  the  pancreas  and  the 
spleen  afford  theirs  to  the  liver ;  so  that  the  more  worthless  parts  of 
the  blood,  and  the  very  serum,  subserve  the  office  of  the  intestines ; 
and  the  blood  itself  serves  the  liver  as  a  menstruum.  Hence  we  may  see 
what  share  these  viscera  take  in  the  generation  of  the  blood. 

(m)  That  not  only  the  splenic  artery,  but  also  the  splenic  vein,  gives 
branches  to  the  stomach,  (these  branches  being  termed  vasa  brevia,) 
see  Heister,  Winslow,  and  particularly  Ruysch,  in  Mangetus,  Theatr. 
Anat.,  tab.  Ixi.,  fig.  7.  b,  where  he  gives  a  delineation  of  that  vein, 
singularly  unfolded.     Tlus  distribution  is  evidently  for  the  same  reason. 
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247.  The  more  vital  and  colorless  bloody  that  is  to  say^  the 
lymph^  the  spleen  dispenses  in  a  different  manner :  bringing  it 
to  the  surface  through  the  pores  in  the  capsule  and  in  the  coats 
of  the  veins  (n),  and  transporting  it,  either  by  the  lymphatic 
tissue,  or  else  by  visible  channels,   to  the  omentum  (o),  and 

namely,  that  the  chyle  of  the  stomach,  in  like  manner  as  in  the  liver, 
in  its  first  conception  and  nativity,  may  be  inaugurated  by  the  pure 
blood  into  the  blood. 

(n)  Respecting  the  lymphatics,  see  n.  243  (u).  Their  common 
course  appears  to  be,  through  the  pores  of  the  capsule  *  and  of  the  coat 
of  the  veins  ;  for  besides  the  reasons  adduced  in  the  passage  just  dted, 
the  coat  of  both  is  continuous  with  the  conunon  coat  which  covers  the 
spleen,  and  leads  to  the  omentum.  This  lymph  always  first  tends  to 
the  surface,  that  is,  rises  into  the  light  of  day,  before  it  is  taken  up  by 
its  vessels,  and  conducted  further.  That  it  passes  through  the  capsule, 
is  evident  from  the  connexions  and  prolongation  of  the  latter.  The 
capsule,  according  to  Malpighi,  ''  arises  from  the  internal  and  proper 
membrane  of  the  spleen,  which  membrane  is  reflected  at  the  ingress  of 
the  vessels,  and  enters  the  cavity  of  the  spleen,  and  forming  a  tube, 
accompanies  the  divisions  of  the  vessels,  which  are  gathered  into  a  bun- 
dle inside  it"  (n.  237).  The  lymph  passes  likewise  through  the  coat 
of  the  vein.  **  The  vein,"  says  Malpighi,  "  near  its  entrance  into  the 
spleen,  (when  on  the  outside),  consists  of  two  coats ;  but  as  it  enters, 
the  thicker  and  external  of  these  is  taken  up  by  the  internal  coat  of  the 
spleen,  which  forms  the  sheath  of  the  vessels,  to  which  it  is  closely 
connected"  (ibid), 

(o)  "  Great  numbers  of  lymphatics,"  says  Malpighi,  "  run  under 
the  external  membrane  [of  the  spleen].  They  are  remarkable  at  once 
for  their  large  size,  and  for  forming  a  singular  rete  with  unequal 
meshes.  The  humor  they  contain,  pours  at  last  into  the  receptaculum 
by  considerable  ducts  which  pass  through  the  omentum"  (n.  237). 
In  the  human  subject,  however,  there  is  as  it  were  a  perpetual  lym- 
phatic tissue  or  duct,  not  discriminated  into  distinct  vessels,  as  in 
animals ;  which,  indeed,  is  the  case,  not  in  one  organ  only,  but  every- 
where, and  particularly  in  the  cerebrum  ;  for  the  spirit  of  human 
blood  wherewith  this  lymph  abounds,  in  kind,  nobility,  purity,  and 
volatility,  immensely  excels  the  lymph  of  the  lower  animals:  which 
seems  to  be  the  reason  why  the  covering  of  the  spleen,  as  Winslow 
says,  '*  adheres  to  it  so  closely  in  the  human  subject,  that  it  is  difficult 
to  distinguish  the  common  from  the  proper  coat ;  whereas  in  some  ani- 
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thereby  to  the  receptaculum  chyli.  Thus^  in  its  cells,  in  its 
capillary  vessels,  and  even  in  its  glandular  clusters,  the  spleen 
separates  and  prepares  a  menstruum  for  refining  the  chyle,  not 
only  in  the  liver  but  also  in  the  mesentery  (/?).  It  disposes  and 
shares  its  gifts  between  the  two,  equally  and  justly,  according 
to  their  means  of  requirement,  and  to  the  measure  of  their 
wants. 

mals,  as  oxen,  sheep,  &c.,  we  may  clearly  see  two  coats,  separated  by 
cellular  substance.  [Nevertheless],  even  in  the  human  spleen,  the  two 
coats  may  be  distinctly  observed  at  the  place  where  the  vessels  enter 
by  the  longitudinal  fissure.  .  .  .  The  arterial  and  venous  branches  enter 
the  substance  of  the  spleen  together ;  and  the  cellular  substance  of  the 
membranous  duplicature  of  the  omentum,  accompanies  them.  .  .  .  The 
capsule  se«ms  to  be  formed  by  a  continuation  of  the  cellular  tissue  of 
the  omentum,  and  by  the  lamina  of  the  coat  of  the  spleen"  (n.  236) « 
Moreover,  in  the  spleens  of  oxen  and  other  animals,  the  same  mode  of 
secretion,  and  of  purification  of  the  blood,  obtains,  as  in  the  human 
spleen,  but  the  mode  of  discharge  is  different :  that  is  to  say,  the  blood 
received,  rolled,  and  reduced  therein,  is  extruded  through  the  continu- 
ous cellular  partitions,  all  the  way  to  the  surfitce,  and  there  first  taken 
up  by  the  trunk  of  the  great  vein,  and  by  the  lymphatics.  Whereas  in 
the  human  spleen  it  is  taken  up  by  infinite  radicles  of  veins  and  lym- 
phatics in  the  very  compages  and  substance  of  the  organ ;  and  this,  on 
account  of  the  excellency  of  this  lymph  in  man,  as  we  said  before. 

(p)  The  economic  dispensation  of  blood  in  the  spleen  demonstrates, 
that  the  older  and  harder  blood,  which  has  circulated  many  times,  and 
is  defunct,  is  presented  to  the  liver ;  for  such  blood  is  suitable  for  both 
its  functions ;  that  is  to  say,  for  both  the  lustration  and  castigation  of 
the  blood,  and  the  inauguration  of  the  chyle  into  the  blood.  Thus  the 
blood  which  has  either  served  already,  or  which  cannot  serve,  has  the 
office  and  province  of  introducing  the  new  chyle  into  the  bed-chamber 
of  the  veins,  and  thus  of  ministering  in  a  hymeneal  condition.  But 
the  fresher,  younger,  and  softer  blood,  with  its  purer  lymph,  is  derived 
into  the  glands  of  the  mesentery,  partly  that  it  may  be  taken  up  by 
them  and  return  immediately  into  the  blood,  partly  also  that  it  may 
serve  as  a  menstruum  to  the  chyle  which  is  about  to  pass  through  the 
lacteals  and  the  mesentery ;  for  it  is  neither  pure  lymph  nor  pure  blood. 
"  The  humor  which  they  contain,"  says  Malpighi,  speaking  of  the  lym- 
phatics, **  is  sometimes  of  a  yellow,  and  sometimes  of  a  reddish  color" 
(n.  237). 
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248.  The  blood  which  is  thus  separated  and  prepared,  by 
means  of  its  structure,  situation,  connexion,  modus  operandi, 
and  peculiar  activity  {q),  the  pancreas  invites  from  the  common 
stream ;  the  spleen  from  the  pancreas ;  the  liver  from  both ;  the 
vena  cava  firom  the  liver ;  the  right  side  of  the  heart  from  the 
vena  cava ;  the  lungs  from  the  right  side  of  the  heart ;  the  left 
side  of  the  heart  from  the  lungs;  and  the  whole  animated  system 
firom  the  left  side  of  the  heart.  So  likewise  by  way  of  the  lac- 
teals  :  the  tongue,  palate,  fauces,  and  oesophagus  demand,  ab- 
sorb, and  invite  the  food ;  the  stomach  invites  it  from  them ; 
the  intestines  from  the  stomach ;  the  mesentery  invites  the  pur- 
est food,  that  is,  the  chyle,  firom  the  intestines,  and  the  lymph 
firom  the  other  members ;  the  thoracic  duct,  firom  the  mesen- 
tery ;  the  vena  cava  superior  firom  the  thoracic  duct ;  and  from 
this  again,  the  right  side  of  the  heart,  the  lungs,  and  the  left 
side  of  the  heart,  and  from  the  latter  the  whole  animated  system. 


(s)  ^^  ^^^®  already  treated  of  the  structure  of  the  spleen,  and  of 
its  situation,  connexion,  and  modus  operandi,  but  not  yet  of  the  nature 
of  its  activity,  which  seems  to  be  very  similar  to  the  activity  of  the 
pancreas  and  of  the  Hver ;  namely,  that  like  those  organs,  the  spleen 
contracts,  and  constringes  its  artery  and  vein,  and  at  the  same  instant, 
the  cells  and  glandular  acini  or  vesicles  open,  and  invite  the  advancing 
blood  to  come  into  their  recesses ;  during  which  time,  the  foramina 
leading  into  the  veins  appear  to  be  closed :  but  again,  when  the  spleen 
and  vessels  expand,  that  the  cells  and  glandular  clusters  contract.  That 
there  is  such  a  reciprocation  and  alternation  of  motions  of  expansion 
and  contraction,  is  proved  by  the  connexion  of  the  membrane  at  the 
surface  with  the  blood-vessels  ;  and  by  the  continuation  and  dissemina- 
tion of  that  membrane,  and  of  the  vessels  and  nerves,  throughout  the 
interior  compages  of  the  spleen :  for  the  proper  or  internal  common 
coat  of  this  viscus  penetrates  all  the  way  to  the  so-called  glands,  and  as 
in  the  pancreas  and  liver,  invests  them ;  the  capsules  being  the  offspring 
and  production  of  the  ends  of  both  the  arteries  and  the  fibres.  These 
glands,  according  to  Malpighi,  ''  hang  firom  productions  of  the  capsule, 
or  from  fibres  arising  therefiom  ;  consequently  firom  the  extremities  of 
the  arteries,  and  from  the  ends  of  the  nerves"  (n.  237).  The  conse- 
quence is,  that  here  also,  as  in  the  liver,  all  things  are  carried  on  tran- 
quilly, so  that  no  movement  of  any  part  is  apparent ;  and  the  incitation 
is  exactly  correspondent  to  the  invitation. 
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But  the  invitation  is  met  by  a  corresponding  incitation  (r) ; 
hence  there  is  an  equation  and  perpetual  circle  of  all  things^ 
and  each  has  its  task,  power,  place,  and  life  allotted  to  it  by 
the  community. 

249.  There  are  then  these  three  viscera,  the  liver,  the  pan- 
creas, and  the  spleen,  whose  especial  province  it  is  to  purify  the 
blood ;  but  the  main  duties  devolve  upon  the  liver.  From  their 
association  in  function,  their  succession  of  operations,  their  con- 
nexion with  each  other  and  with  the  aorta,  and  from  the  nature 
of  each,  and  the  power  it  possesses  of  demanding  its  tribute 
at  will  from  the  system,  we  may  now  see  clearly,  that  when  the 
spleen  is  excised,  destroyed,  or  diseased,  the  pancreas  under- 
takes and  sustains  a  part  of  its  office ;  the  Uver  a  part ;  the 
glands  a  part ;  and  several  members  of  both  the  abdomen  and 
the  thorax,  another  part  {s).    Thus  the  office  of  one  member  is 

(r)  Respecting  invitation  and  incitation,  see  n.  153,  163,  203, 
240  (A).  To  which  we  may  add,  that  by  these  means,  not  only  a  par- 
ticular quantity,  but  also  a  particular  quality  of  blood,  is  demanded  by 
every  viscus.  The  quantity  is  various — ^great  or  small — according  to 
the  degree  of  activity ;  but  the  quality  varies  according  to  the  state  of 
the  fibres,  particularly  of  the  simple  fibres,  which  give  the  veins  the 
power  of  exercising  a  choice,  and  of  refusing  and  rejecting,  or  selecting 
and  greedily  imbibing,  what  comes  near  them.  Thus  whatever  the  ex- 
tremities desire,  demand,  or  consume,  is  supphed  from  the  whole  mass 
of  the  blood.  But  such  invitation  is  not  enough  ; — there  must  be  also 
a  corresponding  incitation,  or  an  activity  to  advance  and  accomplish 
this  effect. 

(«)  Although  the  office  of  the  spleen  has  been  so  described,  that  it 
may  seem  as  if  the  liver  acted  entirely  under  its  direction,  and  were 
subject  to  its  rule,  yet  experience  shews,  that  the  purification  of  the 
blood  may  be  performed  without  the  spleen,  inasmuch  as  it  is  not  sus- 
pended after  that  organ  is  excised.  What  really  happens  in  this  case, 
we  are  principally  instructed  by  the  connexion  of  the  vessels  and  fibres ; 
namely;  that  the  pancreas  first  takes  the  place  of  the  spleen,  next  the 
liver  itself,  and  afterwards  several  of  both  the  abdominal  and  thoracic 
viscera ;  so  that  the  office  of  one  organ  is  distributed  among  many ; 
although  never  with  complete  success.  With  respect  to  the  pancreas, 
it  first  takes  up  the  blood  which  should  be  purified  by  the  spleen,  and 
cleanses  it  of  its  heterogeneous  parts,  and  of  its  serum ;  in  order  that 
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indeed  distributed  and  extended ;  yet  never  without  danger  and 
loss^  and  disturbance  of  that  state  and  order^  which  the  nature 

the  blood  sent  out  from  its  laboratoiy  may  be  able  still  to  serve  as  a 
menstruum  for  the  liver,  and  meet  the  urgent  necessities  of  the  case. 
The  pancreas  also,  like  the  spleen,  remits  its  purified  blood  into  the 
splenic  vein,  and  transmits  the  vein  onwards  from  the  spleen  to  the 
Uver :  so  that  the  arteries  and  veins  still  proceed  to  the  liver  by  the 
same  way,  although  the  office  of  the  spleen  has  ceased  ;  and  there  is  no 
doubt  that  the  pancreas,  in  this  case,  strains  every  nerve,  and  works 
with  increased  energy  and  activity.  The  liver  likewise,  (whose  vena 
portse  is  formed  not  only  of  the  splenic  but  of  many  other  veins,) 
at  the  same  time  attracts  its  blood  immediately  from  the  aorta  by 
the  right  branch  of  the  coeliac  artery ;  and  that  this  blood  also  serves 
as  a  menstruum  for  purifying  the  chyle,  was  shewn  in  the  Chapter  on 
the  Liver.  But  all  the  blood  that  is  coagulated  into  clots  and  pieces, 
and  which  the  liver  cannot  transmit  through  the  branches  of  the  vena 
portae  to  the  glands,  it  either  does  not  invite  or  attract,  or  if  attracted, 
it  sends  off  into  the  gall-bladder.  That  notwithstanding,  the  Uver  b 
distressed,  its  arteries  and  veins  turgid,  its  passages  opened,  its  narrow 
ways  vridened,  and  the  whole  organ  laboring  vrith  some  new  and  un- 
wonted effort,  is  evident  from  its  intumescence,  or  swollen  state.  **  In 
a  dog,"  says  Malpighi,  ''  from  which  the  spleen  had  been  excised,  I 
noticed  one  external  peculiarity,  namely,  a  swelling  in  the  right  hypo- 
chondrium,  which  caused  the  last  ribs  to  protrude  beyond  the  others" 
(n.  237).  And  Boerhaave  asks,  "  Why  is  the  removal  of  the  spleen  fol- 
lowed by  a  tumor  of  the  right  hypochondrium,  and  an  enlargement  of 
the  liver?"  (Tn*^.  Med.,  n.  327.)  Moreover,  a  quantity  of  grumous  and 
uneven  blood  is  rejected  both  by  the  Hver,  and  immediately  by  the 
aorta,  through  the  gemellse  cysticse,  into  the  gall-bladder ;  and  hence 
the  dark  color  of  the  bile,  after  excision  of  the  spleen,  as  observed  by 
Morgagni.  But  when  this  tetrarchate  of  viscera  which  purify  the  blood, 
has  been  destroyed,  nature,  fearful  of  the  destruction  of  her  common- 
wealth, does  not  bestow  the  power  of  this  office  upon  this  pair  of 
viscera  only,  but  also  distributes  and  transfers  it  to  several  others ; 
indeed,  to  all  which  either  are  Aunished,  or  can  be  furnished,  with 
similar  laboratories;  particularly  to  succenturiate  or  additional  pan- 
creases, and  to  many  glands  in  various  situations ;  nay  more,  she  some- 
times builds  and  inserts  new  spleens,  and  perhaps  several  of  them,  in 
the  omentum  ;  respecting  which,  see  Winslow,  n.  236  ;  or  even  suppUes 
a  new  succenturiate  pancreas  in  addition  to  the  large  pancreas ;  respect- 
ing which,  see  again  the  same  author,  n.  221,  in  the  Chapter  on  the 


362  THE    ANIMAL   KINGDOM. 

of  the  supreme  mind  that  governs  the  body^  has  conferred  and 
established^  as  being  in  the  highest  degree  perfect^  and  harmo- 
nious with  itself  (/). 

Pancreas.  Not  to  mention,  that  in  process  of  time,  she  increases  the 
powers  of  the  rest  of  the  yiscera,  as  of  the  stomach,  the  kidneys,  and 
the  lungs,  (which  also  purify  the  blood  in  a  peculiar  manner,)  and  per- 
haps even  excites  the  genital  members,  (and  the  penis  itself,  which  in 
such  case  is  more  lascivious,  and  which  expels  the  blood  from  the 
vessels  in  the  same  manner  as  the  spleen,)  and  gives  these  parts  a  not 
dissimilar  power  of  purification :  so  that  the  office  of  the  spleen  is  dis- 
tributed. But  who  can  enumerate  nature's  ways  and  contrivances,  or 
describe  her  stupendous  resources,  for  restoring  order,  and  repairing 
ruin  and  mischief  ? 

(t)  I  will  not  dwell  on  the  inconveniences  and  ailments  which  the 
animal  suffers  during  the  first  days  after  the  extirpation  of  the  spleen, 
(and  which  consist,  according  to  Boerhaave,  in  borborygmus,  vomiting, 
and  nausea),  but  only  on  those  which  are  permanent,  and  do  not  cease 
but  with  life ;  and  which  are,  indigestion,  and  crudity  of  the  chyle,  as 
if  it  rushed  into  the  veins  in  undue  quantity ;  causing  voracity  and  con- 
stant hunger.  ''  A  dog,"  says  Malpighi,  "  from  which  the  spleen  had 
been  excised,  became  voracious,  taking  its  food  very  greedily"  (n.  237). 
Respecting  the  constant  desire  of  micturition,  see  above,  n.  245  {g)  and 
(a).  Besides  which,  the  blood,  growing  thicker  and  thicker,  infarcted 
with  heterogeneous  matter,  and  concreted,  must  be  continually  on  the 
increase,  until  at  last  the  quantity  is  overwhelming ;  and  until,  by  ob- 
structing both  the  capillaries  and  the  larger  vessels,  it  causes  anxiety  at 
the  heart  and  in  the  chest,  followed  by  sadness,  melancholy,  hypochon- 
driasis, and  a  change  from  a  happy  and  cheerful  disposition,  to  grief, 
lamentation,  or  corroding  sorrow.  This  is  the  reason  why  the  ancients 
considered  the  spleen  as  the  cause  of  laughter.  See  Heister  above, 
n.  235.  But  to  pursue  all  these  subjects  would  exceed  our  space ;  we 
must  now,  therefore,  pass  on  to  the  Omentum. 


CHAPTER  XII. 


THE   OMENTUM. 

250.  Heists R.  ''The  omentum  is  a  membranous  part,  usually 
furnished  with  a  large  quantity  of  fat,  and  lies  under  the  peritonseumy 
immediately  over  the  intestines.  It  is  called  by  some  authors  rete  and 
reticulum,  from  the  number  of  little  foramina  that  appear  in  it  when  it 
is  raised ;  but  these  foramina  are  not  natural.  The  Greeks  called  it 
epiploon.  It  usually  occupies  only  the  upper  part  of  the  abdomen ; 
but  sometimes  it  extends  to  the  lower  part  also.  Inferiorly  it  is  floating 
and  free ;  superiorly  it  is  connected  in  itont  with  the  fundus  of  the 
stomach,  and  with  the  duodenum  and  the  spleen ;  behind  with  the  colon 
and  the  pancreas.  It  is  composed  of  a  very  fine  double  membrane, 
forming  a  kind  of  hunter's  bag,  and  furnished  with  a  bursal  cavity ;  of 
fat  contained  in  fatty  cells,  which  form  a  kind  of  ducts  and  surround 
the  blood-vessels,  and  have  between  them  areolae  or  membranous  spaces; 
also  of  arteries,  the  arterise  epiploicse,  which  come  from  the  cceliac,  and 
are  very  numerous ;  of  veins,  from  the  vena  portse,  and  principally  from 
the  splenic  branch ;  of  nerves,  fit)m  the  intercostal  and  par  vagum  ;  and 
of  lymphatics.  It  has  a  remarkable  natural  foramen,  discovered  by 
Winslow :  this  foramen  is  situated  under  the  great  lobe  of  the  Uver, 
near  the  neck  of  the  gall-bladder ;  and  the  omentum  may  be  beautifrdly 
inflated  through  it.  (Comp,  Jnat.  n.  208.^  It  is  to  be  sought  in  this 
situation  between  a  certain  membranous  ligament,  which  joins  the  be- 
ginning of  the  duodenum  and  the  neck  of  the  gall-bladder  to  the  liver, 
(on  the  side  of  the  eminence,  which  is  the  root  of  the  lobulus  Spigelii,) 
and  another  ligament  which  connects  the  colon  to  the  pancreas.  These 
two  Ugaments,  where  they  unite,  leave  between  them  an  interstice  or 
aperture,  as  Winslow  says,  of  four  or  five  lines  in  diameter,  in  a  child 
of  four  or  five  years  old,  through  which  aperture,  the  eminence  just 
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mentioned,  passes.  If  a  lai^  tube  be  let  in  at  the  aperture  and  the 
rest  of  it  closed  by  the  fingers,  the  whole  cavity  of  the  omentum  may 
be  inflated  ;  and  in  this  state  it  resembles  a  kind  of  sack  or  bag,  or  as 
the  French  term  it,  a  bursa,  but  of  an  irregular  figure.  The  same 
author  observes,  however,  that  this  cavity  is  not  formed  solely  by  the 
omentum  ;  but  also  by  the  upper  surface  of  the  mesocolon,  and  by  part 
of  the  colon  and  the  stomach ;  and  finally,  by  the  membrane  which 
occupies  the  space  between  the  two  orifices  of  the  stomach,  and  which 
he  calls  the  lesser  omentum.  The  use  of  the  foramen  he  supposes  to 
be,  that  if  any  humors  chance  to  be  collected  in  the  cavity  of  the 
omentum,  they  may  have  a  way  out  by  this  means,  especially  when  the 
person  lies  on  his  back.  (Comp,  Jnat,,  not.  7.)  The  adipose  ducts  of 
Malpighi  are  nothing  more  than  the  lateral  ramifications  of  the  blood- 
vessels, which  deposit  the  fat  in  the  cells  surrounding  the  blood-vessels. 
These  cells,  as  in  the  rest  of  the  fat,  communicate  with  one  another, 
and  with  the  veins.  (Comp,  Anat.,  n.  208.^  Malpighi  himself,  in  his 
posthumous  works,  acknowledges  that  he  doubts  whether  these  adipose 
ducts  are  distinct  vessels  or  not;  and  Morgagni  has  justly  hinted, 
that  they  are  not  necessary  as  such ;  since  it  appears  that  the  secretion 
of  fat  may  be  carried  on  here,  as  well  as  in  other  parts,  from  the  arte- 
ries, into  the  adipose  cells ;  and  that  the  fat  may  afterwards  be  ab- 
sorbed again  from  the  latter  by  the  veins,  without  the  intervention  of  a 
third  sort  of  vessels,  such  as  Malpighi  supposed  to  exist.  Rivinus  also 
denies  the  existence  of  these  ducts.  (Camp.  Anat.,  not.  8^. 

251.  ''In  considering  the  fat  or  membrana  adiposa,  we  are  to  observe 
its  situation,  under  the  cutis  almost  all  over  the  body ;  and  besides  this, 
in  the  interstices  between  the  muscles,  in  the  orbit  of  the  eye,  in  the 
omentum  and  mesentery,  about  the  kidneys,  and  in  various  other  places. 
It  is  composed  of  a  thin  transparent  membrane,  furnished  with  innume- 
rable cells  or  loculi,  that  communicate  with  each  other ;  and  of  the 
fatty,  oily,  or  butyraceous  matter  of  the  blood,  filling  the  cells ;  and 
which  is  secreted,  not  from  glands,  but  from  the  little  arteries  of  the 
membrane.  In  bodies  greatly  emaciated,  we  find  only  this  cellular 
membrane,  with  the  cells  empty.  Authors  make  a  distinction  between 
adeps  or  sevum,  and  pinguedo  ;  according  to  this  distinction  there  is  no 
such  thing  as  true  adeps  in  the  human  body.  The  blood-vessels  of  the 
membrana  adiposa  are  numerous;  they  come  from  the  neighboring  parts, 
and  enter  and  as  it  were  surround  the  membranous  cells.  The  nerves 
are  few,  and  hence  the  membrane  has  but  Uttle  sensibiUty.  Authors 
mention  certain  peculiar  vessels,  which  they  cdl  vasa  adiposa ;  but 
these  do  not  appear  to  be  distinct  from  the  lateral  branches  of  the 
blood-vessels,  and  from  the  cells  above  mentioned.     That  there  is  a 
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circulation,  motion,  or  return  of  the  fat  to  the  veins,  is  very  evident 
from  the  consumption  of  it  in  certain  diseases,  and  in  animals  when 
violently  exercised ;  in  hoth  which  cases  the  disappearance  of  it  is  often 
extremely  sudden.  The  uses  of  the  fat  are,  to  serve  as  a  kind  of  cover- 
ing to  the  body,  defending  it  from  cold,  and  from  the  acrimony  of  saline 
particles ;  to  preserve  the  flexibihty  of  the  skin,  of  the  muscles,  and 
of  the  other  parts  between  which  it  is  placed ;  to  £udhtate  the  motions 
of  certain  parts,  as  the  eyes,  the  maxilla ;  to  fill  up  empty  interstitial 
spaces,  and  by  that  means  to  add  greatly  to  the  beauty  of  the  parts,  as 
in  the  face,  the  neck,  the  eyes  ;  also  to  faciUtate  the  distension  or  dila- 
tation of  the  parts,  the  spaces  between  which  it  fills  up,  as  about  the 
anus,  the  vagina,  and  ossa  ischii.  which  give  way  in  the  passage  of  the 
faeces,  and  in  the  birth  of  the  foetus  ;  to  prevent  painful  attrition,  par- 
ticularly in  the  soles  of  the  feet,  in  the  nates,  and  in  the  pubic  region, 
in  which  it  forms  a  kind  of  pillow  or  cushion ;  perhaps  also,  in  time  of 
need,  to  serve  in  some  way  as  nourishment  for  the  body,  by  reentering 
the  veins."     (Comp,  Anat,,  n.  201.^ 

252.  WiNSLOw.  "  The  omentum  is  a  large,  thin  and  fine  mem- 
branous bag,  surrounded  on  all  sides  by  numerous  portions  of  &t, 
which  accompany  and  even  invest  the  same  number  of  arteries  and 
veins,  adhering  closely  to  each  other.  It  extends  more  or  less  over  the 
small  intestines,  from  the  stomach  to  the  umbihcal  region.  The  supe- 
rior portion  is  in  a  manner  divided  into  two  borders  ;  one  of  which  is 
fixed  along  the  great  curvature  or  convex  side  of  the  arch  of  the  colon, 
and  the  other  along  the  great  curvature  of  the  stomach.  The  com- 
missure or  union  of  these  two  borders  on  the  right  side,  is  fixed  to  the 
common  ligament  of  the  duodenum  and  colon,  and  to  the  contiguous 
parts  of  these  two  intestines.  That  on  the  left  side  is  fixed  to  the  lon- 
gitudinal fissure  of  the  spleen,  to  the  extremity  of  the  pancreas,  and 
to  the  convex  side  of  the  great  extremity  of  the  stomach.  It  is  like- 
wise attached  to  the  membranous  hgament  which  sustains  the  ductus 
cholidochus,  and  connects  it  to  the  trunk  of  the  vena  portae  ventralis. 
With  the  exception  of  these  adhesions,  the  omentum  lies  loose  between 
the  anterior  wall  of  the  abdomen,  and  the  intestines.  The  anterior 
and  posterior  portions  are  generally  called  the  laminse  of  the  omentum, 
but  it  would  be  more  proper  to  call  them  folia,  alae,  or  some  such  name. 
The  membrane  of  the  omentum  is,  through  its  whole  extent,  made  up 
of  two  extremely  thin  laminse,  joined  together  by  a  cellular  substance  ; 
the  quantity  of  which  is  very  considerable,  accompanying  the  blood- 
vessels in  broad  bands,  proportioned  to  their  ramifications.  These 
cellular  bands  are  more  or  less  filled  with  fat.  Besides  this  mem- 
branous bag,  which  I  name,  the  great  omentum,  there  is  another  much 
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smaller,  whidh  differs  from  the  large,  not  only  in  size,  but  also  in 
figure,  situation  and  connexion :  this  I  name,  the  small  omentum. 
This  small  bag  is  fixed  by  its  whole  circumference,  partly  to  the  small 
curvature  of  the  stomach,  and  partly  to  the  concavity  of  the  liver,  in 
front  of  the  sinus  of  the  vena  portce,  so  as  to  surround  and  contain  the 
prominent  portion  of  the  lobulus  Spigelii.  The  small  omentum  is 
thinner  and  more  transparent  than  the  other.  Its  cavity  diminishes 
gradually  from  the  circumference  to  the  bottom,  which  in  some  subjects 
terminates  in  several  small  cavities  or  fossulse,  more  or  less  pointed.  Its 
structure  is  pretty  much  the  same  as  that  of  the  great  omentum ;  it 
being  composed  of  two  laminse ;  with  a  mixture  of  the  same  cellular 
and  fatty  bands,  which  are  considerably  finer  than  in  the  other.  We 
see  from  this  description  of  the  two  omenta,  that  in  the  space  left 
between  the  lower  side  of  the  stomach  and  upper  side  of  the  mesocolon, 
they  have  a  veiy  broad  communication  vrith  each  other;  so  thftt  if 
either  of  them  contained  in  its  cavity  any  fluid,  it  might  readily  pass 
between  the  stomach  and  mesocolon,  and  so  into  the  other  bag,  espe- 
ciaUy  when  the  stomach  is  empty.  Therefore  by  means  of  this  inter- 
stice between  the  stomach  and  mesocolon,  the  two  omenta  form  one 
cavity,  which  opens  into  the  cavity  of  the  abdomen  by  one  common 
orifice,  situated  near  the  commissure  on  the  right  side  of  the  great 
omentum.  This  orifice  is  semilunar  or  semicircular,  and  formed  by  the 
union  of  two  membranous  Ugaments,  whereof  one  connects  the  b^in- 
ning  of  the  duodenum  and  the  neck  of  the  gall-bladder  to  the  Uver ; 
the  other  connects  the  contiguous  portion  of  the  colon  to  the  same 
viscus,  and  extends  to  the  panereas.  This  produces  an  incurvated 
border,  which  surrounds  the  root  of  the  lobulus,  leaving  an  opening 
vride  enough  to  admit  the  end  of  the  finger.  To  discover  this  orifice, 
we  need  only  raise  a  Uttle  the  great  lobe  of  the  hver,  and  find  out  the 
root  of  the  lobulus  ;  and  when  we  have  found  it,  insert  into  it  a  tube, 
wrapped  round  with  cotton,  wool  or  tow ;  then,  if  we  blow  gradually, 
the  air  vnll  inflate  the  sides  of  the  great  omentum,  and  give  it  the 
appearance  of  a  large  bladder,  irregularly  divided  into  several  lobulA- 
tions  by  bands  of  fat,  which  appear  in  this  state  like  so  many  frsena 
between  the  lobulations.  This  experiment  succeeds  better  in  young, 
lean  subjects,  than  in  old  or  fat  subjects.  When  we  handle  these  mem- 
branes with  dry  fingers,  the  membranes  stick  to  them  so  closely  as 
hardly  to  be  separated  without  being  torn ;  as  we  see  by  the  reticular 
holes  that  appear  in  those  portions  of  the  membranes  that  have  been 
thus  handled.  In  that  case  it  is  to  no  purpose  to  blow  through  the  orifice 
already  mentioned ;  and  it  is  owing  to  these  small  accidental  holes  that 
the  monbranes  of  the  omentum  have  been  supposed  to  be  naturally 


THE   OMENTUM.  367 

reticular.  The  membranous  laminse  of  the  small  omentum  are  con- 
tinuous partly  with  the  external  membrane  of  the  Uver,  partly  with 
that  of  the  stomach,  and  partly  with  the  membrane  that  lines  the 
neighboring  portion  of  the  diaphragm.  Those  of  the  great  omentum 
are  continuous  partly  with  the  same  coat  of  the  stomach,  and  partly 
with  the  external  covering  of  the  colon,  and  consequently,  with  the 
mesocolon :  and  they  likewise  communicate  with  the  covering  of  the 
spleen.  We  may  satisfy  ourselves  concerning  these  continuations,  by 
making  an  orifice  in  one  of  the  laminse  of  the  omentum,  near  the 
stomach  or  colon,  and  by  blowing  into  the  orifice,  through  a  tube  well 
fitted  to  it,  when  we  shall  find  the  air  insinuate  itself  gradually  under 
the  common  coats  of  the  stomach  and  colon.  The  fatty  appendices  of 
the  colon  and  rectum  have  always  appeared  to  me  to  be  small  or  sup- 
plementary omenta  or  epiploa.  They  are  situated  at  different  distances 
along  these  intestines,  being  particular  elongations  of  their  common  or 
external  coat.  They  are  of  the  same  structure  as  the  large  omentum, 
and  there  is  a  cellular  tissue  contained  in  their  dupUcature,  more  or  less 
filled  with  fat.  Near  the  intestines,  each  of  them  forms  a  broad,  thin 
basis,  and  they  terminate  by  very  irregular  mammillary  processes, 
thicker  than  their  bases.  These  bases  are  at  first  disposed  longitu- 
dinally, then  obliquely,  and  lastly,  more  or  less  transversely,  especially 
near  the  rectum.  The  appendices  are  for  the  most  part  separated 
from  each  other,  but  some  of  them  communicate  slightly.  When  one 
of  them  is  inflated,  it  forms  a  small  irregular  bladder,  and  the  air 
penetrates  nnder  the  external  coat  of  the  colon  or  rectum.  Besides 
these  appendices  epiploicae,  there  are  several  adipose  strata,  near  the 
mesocolon,  which  may  likewise  be  looked  on  in  the  same  light  as  the 
former.  The  arteries  and  veins  of  the  great  omentum  are  branches  of 
the  gastric  arteries  and  veins,  and  for  that  reason,  go  by  the  name  of 
gastro-epiploicee,  dextrse  and  simstne.  The  arteries  on  the  right  side 
answer  to  the  hepatic  artery,  and  those  on  the  left  side,  to  the  splenic : 
and  both  communicate  with  the  arteria  coronaria  ventriculi,  and  re- 
spectively, with  the  mesenteric  arteries.  The  gastro-epiploic  veins  on 
both  sides,  answer  in  the  same  manner  to  the  distribution  of  those  of 
the  vena  portse.  The  vesseb  of  the  small  omentum  come  chiefly  from 
the  coronarise  ventriculi ;  and  those  of  the  appendices  and  fatty  strata, 
are  ramifications  of  the  arterial  and  venous  network  of  the  colon  and 
rectum."  (Exp.  Jnat.,  Tr.  da  Baa-Vent.,  n.  351—370.) 

253.  Malpighi.  ''The  omentum  is  composed  of  a  thin  extended 
membrane,  excavated  and  produced  into  sacculi  and  strise,  or  rather 
into  a  capacious  bag;  and  this  membrane  follows  and  embraces  the 
branches  of  the  arteries  and  veins,  so  that  where  at  last  they  terminate 
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reticularis  at  the  sides,  they  are  still  accompanied  and  invested  by 
it  uninterruptedly.      These  sacculi  also  contain  fat ;   and  each  sac- 
culus  holds  together  and  invests  minute  lobuli  of  it,  of  different  shapes, 
supplied  by  vessels  of  their  own,  and  covered  with  their  own  mem- 
brane ;   as  we  have  observed  with  respect  to  the  ramifications  of  the 
lungs,  in  that  they  also  are  formed  of  lobuli  adapted  to  each,  other. 
...  In  sheep,  oxen,  and  other  animals,  the  omentum  consists  un- 
doubtedly of  a  double  membrane,  in  the  middle  of  which  the  vessels 
proceed  and  ramify,  with  an  abundance  of  fat  lying  at  their  sides, 
pretty  much  in  the  same  manner  and  of  the  same  figure  as  we  see  in 
the  human  omentum.     The  membranes  are  extended  continuously  in 
the  intermediate  spaces,  and  in  some  portions  they  are  so  far  obUte- 
rated,  as  to  produce  the  appearance  of  a  rete,  or  fibrous  brush  of  ves- 
sels.    In  the  centre  of  striee  of  this  kind  are  contained  the  arteries  and 
veins  which  pass  from  the  fundus  of  the  stomach,  and  particularly  from 
the  spleen,  to  the  liver.     These  vessels  ramify  all  over  the  omentum, 
and  their  branches  uniting  reciprocally,  enclose  conspicuous  spaces,  al- 
most like  those  formed  in  the  leaves  of  trees  by  the  fibres  of  the  leaf: 
the  multipUcity  of  these  spaces  produces  the  appearance  of  a  network. 
Other  offsets  or  twigs  likewise  come  from  the  veins  and  arteries  in  the 
very  middle  of  the  strise,  and  proceed  to  the  lobuli  of  fat,  of  which  the 
whole  sacculus  or  stria  seems  to  be  composed.    In  the  areolae  or  meshes 
surrounded  by  the  striee,  where  we  see  the  reticular  distribution  of  the 
blood-vessels,  an  immense  number  of  bodies  are  observable,  which  run- 
ning out  in  the  manner  of  a  rete,  with  an  uninterrupted  and  sometimes 
tortuous  course,  proceed  from  stria  to  stria,  and  occasionally  passing 
over  the  nearest  strise,  go  to  others  more  remote.     Sometimes  these 
bodies,  (as  I  lately  observed  by  the  microscope  in  an  owl,)  are  not  only 
filled  with  fat,  and  evidently  distinct  from  the  network  under  them, 
but  where  they  terminate,  one  would  say  they  discharged  fatty  globules. 
In  portions  of  the  omentum  of  dogs,  where  there  was  still  some  trace 
of  membrane  remaining,  I  have  often  seen  a  number  of  these  ducts, 
running  over  the  network ;  and  where  the  omentum  is  completely  reti- 
cular, without  any  membrane  covering  it,  (if  it  be  examined  carefully 
while  the  viscera  are  warm,)  these  adipose  bodies  are  observed,  running 
transversely  over  the  striae  and  adipose  sacculi,  and  at  length  terminat- 
ing, by  a  singular  interlacement,  in  the  vascular  network. .  .  .  Whether 
these  adipose  bodies  be  hollow,  like  veins  and  arteries,  so  that  the  fluid 
fat  passes  as  it  were  through  tubuli ;  or  whether  they  are  as  it  were 
filaments  through  which  the  adipose  particles  run,  it  is  hard  to  say ; 
for  they  are  so  small  and  transparent,  that  we  cannot  determine  their 
exact  minute  structure  by  sight.    To  me  it  seems  most  probable  that 
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they  are  vessels,  because  in  animals  just  killed  they  appear  uniformly 
tui^d,  and  look  like  little  intestines  full  of  globules. ...  In  some  fishes 
there  is  at  the  fundus  of  the  stomach  a  remarkable  membrane,  which 
contains  vessels  different  from  the  blood-vessels.  .  .  .  The  fat  may  be 
observed  in  all  parts,  particularly  about  the  skin  and  in  the  interstices 
of  the  muscles,  where  we  find  a  number  of  membranes  resembling 
sacculi,  and  excavated  lobuli,  which  membranes  are  adherent  to  some 
other  membrane  lying  under  them,  and  which  is  thicker,  and  serves 
them  as  a  support  and  basis.  Through  this  proceed  the  veins  and  ar- 
teries, at  the  sides  of  the  trunk  of  which  is  accumulated  a  mass  of  fat, 
resembling  as  it  were  a  heap  of  millet-seed.  The  blood-vessels  expand 
like  trees  into  branches,  and  to  the  extremities  of  the  branches  are  ap- 
pended the  membranous  sacculi  or  lobuli,  full  of  fatty  globules,  which 
growing  on  the  branches  like  leaves,  complete  the  resemblance  to  a 
tree.  These  membranous  sacculi  are  of  different  shapes  ;  some  of  them 
are  sHghtly  depressed,  and  ahnost  oval ;  and  others  are  like  the  lobuh 
of  which  the  lungs,  or  rather  the  conglomerate  glands,  are  composed. 
They  are  connected  together  by  membranes,  which  give  them  consist- 
ence and  form,  and  by  a  network  of  vessels.  The  larger  portions  of 
fat  are  made  up  of  several  lobuli  placed  one  upon  another.  When  the 
globules  of  fat  are  pulled  out  of  the  containing  membrane,  they  leave  a 
cavity  or  membranous  covering ;  so  that  if  the  interior  of  the  pellicle 
be  examined  by  a  microscope,  it  has  the  appearance  of  a  honeycomb 
made  up  of  cells.  But  whether  all*  the  adipose  globules  be  invested 
again  with  a  pellicle  of  their  own,  or  not,  the  eye  is  unable  to  decide  ; 
this  much,  however,  is  visible,  that  the  globules  are  connected  to  the 
sides  of  the  vessels,  as  the  stones  of  the  grape  are  appended  to  the 
stalks.  Through  these  membranes  run  very  minute  vessels,  forming  a 
net-hke  expansion,  and  which  represent  a  little  omentum  :  these  pene- 
trate the  lobuli  intimately,  and  are  connected  to  the  fatty  globules : 
but  sometimes  they  are  covered  with  a  fine  membrane.  Through  this 
same  membrane  divide  and  ramify  adipose  vessels  like  those  found  in 
the  omentum."  (De  Omenta,  Pinffvedine,  et  Adiposis  Ductibus.) 

254.  SwAMMERDAM.  "  In  the  cossus  or  vcnuis  scarabsei,  the  fat 
consists  of  very  small,  and  as  it  were  sandy  globules ;  which,  when 
viewed  with  a  microscope,  seem  to  be  again  composed  of  innumerable 
and  yet  smalle)*  particles  ;  all  of  which  are  supported  by  very  thin  and 
transparent  membranes  or  coats.  The  pulmonary  pipes  run  up  and 
down  through  the  fat.  Its  figure  is  not  regular,  but  various ;  gene- 
rally, however,  spherical.  In  the  silkworm,  it  is  very  irregular.  When 
the  fat  of  the  cossus  is  further  examined  by  the  microscope,  it  appears 
of  unspotted  whiteness,  and  covered  with  little  transparent  bubbles, 
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almost  like  hydatids.    The  fiit  of  larger  animals  is  of  the  same  nature." 
(Bib.  Nat.,  p.  31 1,  312,  tab.  xxvii.,  fig.  9,  10.) 

255.  See  Glisson,  Tract,  de  FetUrieulo, — Omenti  HUt.y  p.  Ill, 
(Amstel.y  1677) ;  where  he  asserts,  that  the  membranes  of  the  omen- 
tum are  so  very  thin  and  pellucid^  and  so  full  of  foramina,  that  in 
many  animals  a  candle  may  be  blown  out  through  them,  even  when 
doubled.  Ruysch,  Thea.  Anat.  ii.,  tab.  ▼.,  fig.  1 ;  where  he  exhibits 
the  omentum,  "  furnished  with  myriads  of  blood-yessels,  but  with  no 
foramina."  Boerhaave,  on  the  action  of  the  omentum,  Inst.  Med.,  n. 
329 — 338.  Eustachius,  tab.  ii.,  fig.  1  ;  the  omentum  with  numerous 
vessels ;  and  fig.  3,  a  portion  of  it,  hanging  from  the  fundus  of  the 
stomach,  with  exceedingly  minute  adipose  glands.  Winslow,  Hitt.  de 
CAead.  Roy  ale  dea  Sciences,  an.  1715,  {Mem.,  p.  234,  235) ;  where  he 
treats  of  the  foramen  of  which  we  have  dted  a  description  from  Heister. 
Yerheyen,  Corp.  Hum,  Anat.,  tract,  ii.,  cap.  ix.  T.  Bartholin,  AnO' 
tomia  Befonnata, — de  Omenta,  p.  45,  (Lugd.  Bat.,  1651)  ;  where  he 
states  that  Galen  removed  the  omentum  from  a  gladiator,  who  after- 
wards easily  took  cold,  being  obliged  to  keep  his  belly  covered  with 
wool ;  and  that  catarrh,  alvine  fiux,  lienteiy  and  phthisis  arise  firom 
defect  of  the  omentum.  See  also  Schenckius,  Exereit.  Anat., — De 
Pinguedine :  cap.' xxix.,  p.  141-152,  (Jense,  1662).  Fabricius  ab 
Aquapendente,  Yesalius,  &c. 
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256.  It  is  impossible  to  know  either  the  nature^  the  origin^ 
or  the  use  of  the  fat^  without  we  know  what  the  blood  carries  in 
its  globule^  and  what  it  carries  in  the  serum^  extraneous  to  the 
globule;  for  the  fat^  in  the  omentum^  and  in  the  other  coverings 
and  diverticula  where  it  is  condensed^  derives  its  origin^  its  na- 
ture^ and  its  use,  from  the  blood  (a).  What  the  blood  carries  in 
its  globule y  is  determinable  by  examining  variously  its  generation, 
offices,  condition  and  structure;  and  the  result  is,  that  the 
blood  is  compounded  of  two  natures;  one,  spiritual,  whereby  it 
acts  in  the  fibres,  and  serves,  and  communicates  with,  the  soul ; 
the  other,  material,  whereby  it  subsists  in  the  vessels,  and  in- 
clines and  belongs  to  the  body.  The  blood  derives  the  former 
nature  from  the  spirit  of  the  cerebrum ;  the  latter,  from  the 
chyle  of  the  body :  thus  the  chyle  gives  the  blood  its  essential 
embodiment  (i).     Hence  we  may  see  what  the  blood  carries  in  its 

(a)  It  is  notorious  how  many  opinions  there  are  respecting  the 
origin  and  nature  of  the  fat,  and  respecting  the  use  of  the  omentum. 
The  bare  enumeration  of  them  occupies  many  pages  in  the  works  of 
different  authors.  But  what  others  think  is  not  our  concem,  but  only, 
what  inference  is  deducible  from  experience,  or  what  conclusion  the 
series  of  experimental  facts  demands. 

(6)  This  embodiment  or  body  comprises  everything  which  derives 
its  existence  from  the  elements  of  the  world,  or  from  the  elemental 
world.  That  elements  of  this  kind  reside  in  the  blood,  and  form  the 
blood-globule,  will  be  explained  at  large  in  Part  III.,  where  we  treat  of 
the  Heart  and  the  Blood.  For  the  sake  of  forming  the  body  of  the  blood, 
aU  the  chyle  is  prepared,  that  is  to  say,  aU  the  inmost  essences  to  which 
the  food  can  possibly  be  laid  open  by  the  elaborate  mechanism  of  so 

bb2 
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serum,  namely,  a  material  that  is  to  be  united  to  the  spirit,  in 
order  that  these  two  natures  associating  their  forces  in  the  unani- 
mous body,  may  perform  aright  whatever  is  requisite  to  be  done. 
From  these  considerations  it  is  evident,  that  in  proportion  as  the 
serum  is  pure  and  simple,  it  is  near  and  akin  to  the  blood ;  and 
that  in  proportion  as  it  is  impure  and  compound,  it  is  discon- 
nected and  remote  from  the  blood.  In  the  former  case  it  is 
adopted,  as  homogeneous,  kindred,  and  consanguineous ;  but  in 
the  latter  case  it  is  rejected,  as  heterogeneous,  foreign,  and  dis- 
inherited (c). 

257.  To  explain  the  nature  of  the  spirit  of  the  blood,  belongs 
to  the  province  of  psychology ;  to  explain  the  natinre  of  the  body 
thereof,  to  angiology.  In  this  place  we  cannot  speak  in  detail 
of  either ;  nor  can  we  mutilate  the  subject.  We  can  only  reca- 
pitulate ((/),  that  the  blood-globule  contains,  besides  the  spirit 
which  inhabits  it,  the  first  elements,  simples,  and  unities  of  all 
kinds  of  compounds ;  and  that  these  are  kept  so  arranged  in  it, 
that  it  admits  of  being  readily  resolved  into  each :  and  such 
being  the  hidden  contents  of  the  globules,  there  is,  therefore,  no 
possible  fluid,  and  no  possible  formation  from  fluids,  either  hard 

many  organs  and  viscera,  are  allured  and  extracted  from  the  ingesta. 
But  of  these  subjects  we  have  treated  already. 

(c)  The  serum  appears  to  admit  of  being  divided  into  three  general 
classes.  Firstly,  itito  the  purest  serum,  which  is  proximate  to  the 
blood,  or  which  consists  of  the  same  elements  as  the  blood  itself,  with 
respect  to  its  embodiment,  and  which,  as  soon  as  the  spirit  or  prior 
essence  is  present,  passes  and  changes  into  blood.  Secondly,  the  serum 
which  is  not  yet  reduced  to  such  simplicity,  but  which  nevertheless 
comprises  similar  elements,  and  admits  of  being  readily  resolved  into 
them:  this  serum  also  is  closely  related  and  allied  to  the  blood. 
Thirdly,  the  serum  which  cannot  be  divided  into  similar  elements, 
being  so  concreted  and  clogged,  as  to  be  perfectly  unsuitable :  this  is 
said  above  to  be  disconnected  and  remote  from  the  blood ;  and  it  is 
actually  repelled,  and  thrown  off  by  the  various  outlets.  But  these 
three  species  require  to  be  further  subdivided  into  several  other  inferior 
species. 

(d)  See  what  was  said  above  on  these  subjects,  in  the  Chapter  on 
the  Glands,  n.  179,  from  which  the  particulars  immediately  following 
are  taken. 
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or  soft^  whereof  the  blood  cannot  furnish  the  principles  from  its 
own  bosom^  and  which  it  cannot  compound  therefrom  by  means 
of  the  oi^ans.  Whence  it  follows^  that  the  blood  has  in  it 
nothing  of  those  things  which  are  expressed  by  the  received 
chemical  terms^ — ^nothing  alcaline^  or  acid^  or  lixivial^  or  urin- 
ous, or  sulphureous,  or  oleaginous,  or  consequently,  fatty, — 
in  short,  nothing  that  is  expressed  by  any  formula  proceeding 
from,  or  reducible  to,  our  sensual  conceptions  (e) ;  yet  still  that 
the  blood  has  in  it  infinite  things ;  in  short,  that  like  a  seed,  it 
involves,  in  virtue  and  potency,  all  those  things  that  can  possi- 
bly be  compounded  of  simples. 

258.  Every  time  the  blood  is  resolved  into  its  primitives, 
simples,  and  generative  elements  (/),  a  wise  caution  is  exercised, 
to  prevent  any  portion  of  these  its  two  essences  and  natures, 
from  being  lost,  or  escaping  frx)m  the  microcosm.  The  soul, 
which  is  a  kind  of  tutelar  divinity  to  the  body,  gathers  up  the 
spirit  at  such  times  with  especial  care,  and  by  the  lymphatics, 
arteries  and  veins,  recalls  it  either  to  the  cerebrum,  or  into  the 
blood.  In  like  manner  its  embodiment  or  bodily  part  {g).  But 
should^he  supply  of  the  latter  be  over-abundant,  it  deposits  the 
exuberant  portion  in  the  cells  of  the  omentum,  or  in  the  analo- 
gous loculi  or  compartments  of  some  of  the  other  adipose  tis- 
sues (A),  and  there  puts  it  by  for  use,  somewhat  a^  the  bee  lays 

(e)  No  one,  I  suppose,  can  be  ignorant,  that  names  have  been 
given  to  those  things  only,  which  have  reached  the  intellect  by  the 
path  of  sensation,  or  sensual  intuition ;  but  that  of  things  which  are 
above  or  beyond  that  path,  we  have  procured  no  distinct  notion,  and 
no  idea ;  wherefore  they  are  not  reducible  to  terms.  This  is  the  reason 
why  those  things  which  exist  in  the  blood,  have  betaken  themselves  so 
completely  into  the  interiors  of  the  sphere  of  the  senses,  that  they  can 
be  expressed  by  only  the  most  general  formulae,  that  is  to  say,  in  the 
most  obscure  manner ;  indeed,  by  general  symbols  only, — ^by  simples, 
unities,  elements,  principles,  and  the  like  ;  albeit,  in  even  these  there 
are  various  distinctions,  and  various  subordinations,  degrees,  harmo- 
nies, &c. 

(/)  See  n.  180,  and  the  Analysis  of  the  Blood. 

(g)  That  is  to  say,  the  elements  and  simples,  of  which  the  body 
of  the  blood-globule  is  composed. 

(A)  Respecting  which,  see  Heister,  n.  251.    These  locuh  for  col- 
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up  its  honey  in  cells.  That  this  portion  constitutes  the  milky 
and  virgin  hi,  such  particularly  as  exists  in  the  epiploic  rq>osi- 
tories^  is  clearly  proved  by  the  conception^  birth^  clothings  and 
nursing  of  the  fat ;  by  its  sympathy  and  correspondency  with 
the  blood ;  by  its  increase  and  decrease ;  by  the  fineness  of  its 
vessels^  and  of  the  coat  which  encloses  it ;  and  to  sum  up  all, 
by  the  circle  of  uses  (i). 

lecting  the  fat  are  found  nearly  all  over  the  body ;  to  wit,  in  the  cellular 
membranes. 

(t)  That  the  fat  consists  of  disintegrated  blood,  or  of  the  elements 
which  constitute  the  body  of  its  globules,  or  of  the  serum  which  most 
nearly  approximates  in  nature  to  such  blood,  (respecting  which  serum, 
see  one  of  the  preceding  paragraphs,) — the  l3rmph,  however,  that  ren- 
ders it  fluid  being  driven  off, — is  evident  from  the  conception  of  the  fat 
in  the  minutest  arteries.  For  before  these  interior  elements  of  the  blood 
take  refuge  in  the  loculi  of  the  omentum,  the  blood  is  purged  of  all  its 
grosser  serum ;  namely,  both  in  the  pancreas,  which  derives  the  impure 
and  lixivial  portions  of  the  blood  into  the  pancreatic  salivary  juice,  and 
in  the  liver,  which  sends  away  similar  portions,  in  union  with  the  chyle, 
into  the  hepatic  bile ;  so  that  nothing  but  the  pure  blood  and  the 
corresponding  serum  remain,  which  latter  is  conveyed  into  the  cells  by 
the  epiploic  arteries.  The  arteries,  throughout  the  whole  of  their 
course,  reject  first  the  heterogeneous  and  grosser  matters ;  then,  as  thdr 
branches  become  narrower,  they  reject  those  which  come  next  in  gross- 
ness  or  in  purity.  There  now  remains  blood,  either  pure,  or  else 
surrounded  by  kindred  and  as  it  were  consanguineous  serum.  Lastly, 
in  the  minutest  capillaries,  even  the  blood-giobule  \a  broken  up,  and  its 
members  or  parts  are  sent  away,  either  immediately  into  some  vein,  or 
into  some  lymphatic,  or  into  some  other  reservoir.  See  my  Economy 
of  the  Animal  Kingdom^  and  Part  III.  of  the  present  work,  where  I 
intend  to  treat  of  the  Blood.  The  same  conclusion  is  also  dedudble 
from  the  coming  forth  or  birth  of  the  fat ;  for  the  fiit  hangs  from  the 
ultimate  apertures  of  the  capillary  arteries,  in  the  form  of  a  dewy  or 
vapory  exudation.  "The  blood-vessels,"  sajrs  Malpighi,  ''expand  like 
trees  into  branches,  and  to  the  extremities  of  the  branches  are  i^p- 
pended  the  membranous  sacculi  or  lobuli,  full  of  fatty  globules.  .  .  . 
Through  these  membranes  [of  the  globules]  run  very  minute  vessels, 
forming  a  net-like  expansion,  and  which  represent  a  little  omentum : 
these  penetrate  the  lobuli  intimately,  and  are  connected  to  the  hitf 
globules.     Through  this  same  membrane  divide  and  ramify  adipose 
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259.  To  enable  the  omentum  to  act  as  such  a  depository^ 
storehouse,  and  dispensatory  of  the  better  parts  of  the  bloody  it 

vessels"  (n.  253).  The  latter  vessels  cannot  be  any  other  than  the  minute 
terminal  appendices  of  the  ramifications  of  the  arteiy,  filled  with  this 
whitish  juice;  consequently,  than  continuations  of  the  blood-vessels 
all  the  way  into  the  globules  of  fat,  where,  as  in  places  of  reception 
and  entertainment,  they  deposit  the  precious  lading  of  their  blood. 
With  respect  to  fmrting,  this  fatty  progeny  is  surrounded  with  cover- 
ings, as  it  were  swaddling  clothes,  formed  of  convoluted  productions 
of  the  vessels,  and  is  not  only  fostered  therein,  but  Uttle  breasts  and 
teats  are  there  as  it  were  held  out  to  it  by  the  parent  arteries  and  veins, 
so  that  no  new-bom  babe  can  be  nursed  more  sedulously.  Malpighi 
has  described  admirably,  not  only  how  this  globule  is  covered  with  a 
most  delicate  membrane,  but  also  how  its  interior  particles  are  supplied 
by  the  extremities  of  the  vessels.  See  n.  253.  ''The  fat  [of  the 
cossus],"  says  Swammerdam,  ''  consists  of  very  small  globules ;  which, 
when  viewed  with  a  microscope,  seem  to  be  again  composed  of  smaller 
particles;  aU  of  which  are  supported  by  very  thin  and  transparent 
membranes  or  coats"  (n.  254).  From  the  tyn^thy  of  nature  between 
the  fat  and  the  bloody  in  that  the  fat  is  so  firequently  demanded  back 
by  the  blood ;  whence  its  sudden  decrease  and  increase,  and  this,  from 
hour  to  hour,  in  some  species  of  animals :  shewing  that  the  blood  is 
perpetually  refreshing  itself  from  this  its  store,  and  relying  on  a  power 
of  self-renovation  in  the  omentum.  ''  This  humor,"  says  Boerhaave, 
"must  be  considered  as  most  subtile;  whether  we  r^;ard  its  origin 
and  nature,  or  its  perpetual  consumption  and  replacement."  (InBt. 
Med.,  n.  331.)  Consequently  it  seems,  that  the  blood,  when  pressed 
by  necessity,  suppUes  its  wants  exclusively  from  thb  its  own  melliferous 
food.  From  the  fneneae  of  ite  veeeele,  and  of  the  coat  which  eneloeee 
it :  for  the  coat  of  the  omentum  itself— the  common  coat  of  all — is  ex- 
tremely deticate  and  attenuated.  "  The  membrane  of  the  omentum," 
says  Winslow,  ''is  made  up  of  two  extremely  thin  laminse"  (n.  252). 
Still  thinner  is  the  membrane  of  each  cell ;  for  it  is  split  off  from  the 
common  membranes ;  and  still  thinner  the  membranule  which  surrounds 
the  fatty  gbbule ;  and  perhaps  there  is  yet  a  thinnest,  which  is  invi- 
sibly thin :  which  membranes  are  so  many  proofs,  that  the  contained 
parts  or  the  fat  are  of  similar  purity ;  for  the  content  corresponds  to 
the  continent :  we  may  judge  of  the  one  by  the  other.  Respecting  the 
circle  of  uaei,  see  a  subsequent  portion  of  the  present  chapter.  To 
these  considerations  we  may  add,  that  similar  elements,  which  are  the 
primitives  of  nature's  compounds,  when  brought  together,  never  unite 
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is  necessary,  Firstly,  That  it  be  expanded  in  the  form  of  a  veil 
over  all  those  viscera  which  prepare  and  eliminate  the  chyle,  the 
serum,  and  the  blood  (A:).  Secondly,  That  it. take  up,  in  the 
first  instance^  and  diffuse  throughout  its  membranes  and  firinges, 
all  the  arterial  blood  which  passes  through  the  ca3liac  porta,  and 
its  three  entrances,  and  which  is  distributed  through  the  before- 
mentioned  viscera  (/).  Thirdly,  That  it  transmit  the  whole  col- 
lection of  its  veins  into  certain  common  channels,  which  lead  to 

into  any  other  species  of  humor,  than  some  very  fine  oil,  resembHng  a 
sort  of  spirit.     The  last  result  of  artificial  distillation  is  a  similar  oil. 

(Jc)  That  is  to  say,  the  expanse  in  which  such  material  is  stored 
up,  must  needs  communicate  with  all  those  viscera,  which  in  any  way 
contribute  to  the  existence  of  the  blood;  consequently,  with  the  stomach, 
intestines,  mesocolon,  mesentery,  liver,  pancreas,  and  spleen.  That  the 
omentum  is  connected  to  all  these  viscera,  is  fully  confirmed  by  our 
authors.  "  The  omentum  extends,"  says  Winslow,  "  more  or  less 
over  the  small  intestines,  from  the  stomach  to  the  umbilical  region. 
The  superior  portion  is  in  a  manner  divided  into  two  borders  ;  one  of 
which  is  fixed  along  the  great  curvature  of  the  colon,  and  the  other 
along  the  great  curvature  of  the  stomach.  The  commissure  of  these 
two  borders  on  the  right  side,  is  fixed  to  the  common  ligament  of  the 
duodenum  and  colon,  and  to  the  contiguous  parts  of  these  two  intes- 
tines. That  on  the  left  side  is  fixed  to  the  longitudinal  fissure  of  the 
spleen,  to  the  extremity  of  the  pancreas,  and  to  the  convex  side  of  the 
great  extremity  of  the  stomach.  It  is  likewise  attached  to  the  ligament 
which  sustains  the  ductus  cholidochus,  and  connects  it  to  the  trunk  of 
the  vena  portse. . . .  The  small  omentum  is  fixed  partly  to  the  concavity 
of  the  liver,  so  as  to  surroimd  and  contain  the  prominent  portion  of 
the  lobulus  Spigelii"  (n.  252).  It  is  divided  into  alee,  small  omenta 
and  appendices  epiploicse,  each  of  which  has  its  pecuhar  province. 

{t)  The  whole  of  the  cocliac  artery,  which  is  distributed  to  all 
those  viscera  that  are  preparatory  and  purificatoiy  of  the  chyle,  the 
serum,  and  the  blood,  passes  through  the  network  of  the  omentum,  as 
through  a  common  plane  or  court;  and  this,  in  order  that  it  may 
there  deposit  and  reserve  so  much  of  the  better  essences  of  the  blood, 
as  will  require  to  be  expended ;  and  thus  consult  use  and  necessity. 
For  the  right  branch  of  the  cceliac  artery,  which  gives  off  the  gastric, 
pyloric,  hepatic,  cystic  and  intestinal  arteries,  skirts  the  border  of  the 
omentum,  and  gives  off  the  epiploica  and  gastro-epiploica  dextra. 
So  in  hke  manner  does  the  lefl  or  splenic  branch,    which  gives  off 
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the  porta  hcpatis  (m).  And  this^  in  order  that  it  may  constantly 
maintain  a  store^  consisting  of  the  genuine  material  of  the  bloody 
as  a  provision  for  the  conveniences^  expenses^  changes  of  state, 
wants,  and  other  prospective  contingencies  of  life; — ^in  order 
that  the  superfluity  of  the  blood  may  be  lopped  away ;  its  po- 
verty relieved ;  and  that  the  blood  itself,  a^  well  as  the  serum 
and  the  chyle,  may  be  elaborately  tempered  to  every  use. 

260.  In  the  animal  kingdom,  the  series,  chain,  progression, 
and  circle  of  causes,  involve  a  corresponding  series,  chain,  pro- 
gression, and  circle  of  uses ;  for  the  principle  of  the  cause,  which 
is  eminently  a  Uving  principle  in  this  kingdom,  regards  nothing 
but  perpetual  ends  (n).  The  effects  which  the  cause  produces 
from  this  principle,  are  the  effects  of  an  end,  consequently  of  a 
use  (o).     Hence  there  is  a  similar  progression  of  uses,  as  of  ef- 

the  epiploica  sinistra:  and  it  also  communicates  with  the  mesenteric 
arteries. 

(m)  The  veins  correspond  to  the  arteries,  and  springing  from  nmn- 
berless  roots,  speedily  form  channels,  which  dischai^  themselves  at 
length  into  the  vena  ports.  All  these  particulars  may  be  best  obtained 
from  the  Tabulae  and  elaborate  descriptions  of  anatomical  writers. 

(n)  I  have  judged  it  proper  to  excerpt  this  short  statement  from 
my  Psychology,  in  order  that  we  may  comprehend,  albeit  obscurely, 
how  the  body  is  a  representation  and  image  of  the  soul ;  namely,  that 
all  the  effects  which  belong  to  the  body,  involve  uses,  which  are  ends, 
and  which  the  soul  comprehends,  and  inasmuch  as  it  is  living,  respects 
or  regards :  so  that  the  organic  body  is  only  a  mechanism  of  effects, 
which  are  all  represented  in  the  soul,  as  ends.  Also,  that  we  may 
comprehend  what  the  word  nature  signifies  in  the  animal  kingdom ; 
namely,  all  that  principle  which  acts  in  the  cause,  or  which  is  the  prime 
activity  of  the  cause :  but  in  the  animal  kingdom  this  principle  is  hving, 
and  represents  to  itself  the  series  of  those  ends,  and  determines  [the 
body]  into  action,  conformably  to  the  representation.  None  but  an  in- 
telligent being  can  represent  to  itself  ends,  nor  can  any  but  a  living 
being  have  intelligence,  for  living  consists  in  exercising  intelligence ; 
consequently,  there  can  be  no  intelligence  in  the  body,  except  as  inteUi- 
gence  in  the  soul. 

(o)  A  cause,  in  order  to  be  efficient,  must  necessarily  involve  an 
active  principle.  This  principle  is  commonly  called  nature  by  philoso- 
phers, inasmuch  as  nature  is  the  complex  of  all  such  principles  or 
active  forces.  There  can  be  no  cause,  without  it  exist  as  such  from  such 
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fects ;  a  similar  progression  of  effects  as  of  causes ;  and  a  similar 
progression  of  causes^  as  of  ends^  the  series  of  which  ends  is  in  the 
very  soul  itself.  Such  is  the  nature  by  which  the  Uving  body  is 
said  to  be  governed.  This  nature  does  not  proceed  one  hair- 
breadth, that  is,  does  not  design  the  minutest  fibre,  or  the 
smallest  vessel,  still  less  the  entire  fabric  of  an  organ,  without 
stamping  upon  it  her  series  of  ends,  and  respecting  a  use ;  and, 
indeed,  in  the  primary  use,  respecting  a  mediate  use ;  in  the 
mediate,  an  ulterior  use ;  and  never  in  anything  does  she  re- 
spect an  ultimate  use,  without  at  the  same  time  respecting  in  it 
the  primary  use.  This  is  what  we  mean  by  the  circle  of  tises. 
Such  a  circle  is  represented  to  the  life  in  the  omentum.  Its 
first  use  is,  to  reap  the  superfluous  part  of  the  blood,  and  lay  it 
up  in  its  cells,  as  grain  is  laid  up  in  bams ;  for  the  sake,  or  with 
the  end,  of  providing  for  a  coming  winter  or  period  of  dearth; 
also  of  consulting  the  welfare  of  all  the  contiguous  viscera  which 
prepare  the  chyle  and  lustrate  the  blood;  that  each  may  have  its 
just  quantity,  and  its  proper  quality  {p).  The  second  use  \b, 
that  the  whole  of  this  repository,  or,  as  we  may  now  term  it, 
reticulum  or  membrane — ^the  omentum — ^be  e^iployed  in  cover- 
ing all  these  members :  and  in  such  a  manner,  that  they  may 
TseyeraUy  provided  for  by  this  their  senun^,  acooi^g  I 
the  measure  of  their  need ;  consequently,  in  conjoining  them 
into  a  society  of  cooperation ;  and  moreover,  in  defending  them 
from  the  injurious  effects  of  heat,  cold,  halitus,  and  various  im- 
pulses (9).    The  third  use  is,  that  the  omentum,  while  it  pui^es 

a  principle,  and  no  effect  without  a  cause :  therefore,  when  a  cause  is 
supposed,  a  principle  and  an  effect  are  also  supposed  ;  the  cause  being 
taken  as  the  mean  of  both.  In  the  series  of  what  follows,  it  will  be 
shewn,  that  whatever  belongs  to  the  class  of  causes,  must  be  formed 
organically,  in  order  that  it  may  serve  as  a  cause :  also,  that  there  is 
not  a  single  effect  in  the  living  body,  which  may  not  be  likewise  a 
cause,  and  in  order  respect  subsequent  effects  perpetually,  as  de  novo 
efficient  causes ;  in  short,  that  nature  never  designs  any  ultimate  or 
last  effect,  without  so  involving  in  it  the  first,  as  to  imitate  a  perpetual 
circle. 

(p)  This  will  be  illustrated  in  what  follows. 

{q)  These  are  the  principal  .uses  which  are  attributed  to  the  omen- 
tum by  anatomists ;  but  they  are  not  the  primary,  but  (mly  the  secon- 
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itself  of  gross,  stale  and  rancid  snbstances,  exhales  rank  animal 
vapors  through  its  open  foramina,  and  therewith  besmears  and 
anoints  the  viscera,  particularly  the  stomach  and  intestines, 
(which  are  continually  wreathing  through  an  everlasting  spiral 
within  the  cavity  of  the  abdomen,)  and  prevents  their  axes  from 
creaking,  and  their  wheels  from  drying  by  mutual  friction,  and 
growing  sluggish  and  stopping  in  their  gyre  (r).  The  fourth  use 
is,  that  this  blood-seed — ^this  pabulum  with  which  the  granaries 
of  the  omentum  are  distended — be  prolific  and  fertile ;  that  is, 
be  distributed  for  the  common  good  of  all,  and  for  the  particular 
good  of  each ;  for  it  is  taken  out  from  the  omentum  in  such 
quantity  and  quality,  as  the  hunger  and  thirst  of  the  blood 
require ;  and  in  such  quantity  and  quality  as  the  stomach,  in- 
testines, liver,  pancreas,  spleen  and  mesentery  demand,  to  pre- 
vent them  from  losing  their  labors  and  their  pains.  This  then 
is  the  reason  why  the  pellicle  of  the  omentum  is  formed  with  so 
tender  and  fine  a  care,  and  its  cells  distended  with  sanguineous 
nectar;  and  why  the  blood  again  ruminates  and  feeds  upon  the 
latter :  to  wit,  that  the  omentum  may  not  only  be  a  support  to 
the  stomach,  but  by  laying  on  its  fat,  may  pour  fruitful  fertility 
over  every  field.  This  last  effect  or  use  is  also  absolutely  the 
first  in  the  cause ;  in  other  words,  it  is  the  end ;  and  thus  it 
completes  the  circle  of  uses  (s). 

daiy  and  general  uses ;  for  they  are  not  the  uses  of  single  parts^  but  of 
the  whole  network  or  compound. 

(r)  Respecting  the  foramina  through  which  the  effete  fiitty  humor 
transpires,  not  only  to  anoint  the  viscera  and  intestines,  but  also  to 
perform  the  office  of  a  menstruum,  we  refer  the  reader  to  the  following 
pages. 

(s)  All  things  which  involve  an  end,  constitute  a  circle ;  for  the  end 
is  in  the  first,  the  middle,  and  the  last,  and  regards  itself  as  effected 
and  followed  out  in  the  last,  which  thus  return  to  it.  But  the  word, 
circle,  is  of  veiy  wide  signification.  There  is  the  simple  circle,  such 
as  that  of  the  blood,  which  after  having  completed  a  circle  through  the 
arteries,  returns  back  to  the  heart,  and  into  the  arteries,  through  the 
larger  veins  :  there  is  a  similar  circle  of  all  the  humors  in  the  body. 
There  is  also  the  prooressive  circle,  or  the  circle  which  proceeds 
from  greatest  to  least,  or  from  a  compound  to  its  unities,  and  back 
from  the  unities  to  the  cDrnpound :  this  also  is  termed  a  circle.    Such 
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261.  Firstly;    That  the  epiploic  reticulum  deposits  in  its 
cells  the  ejmberant  portion  of  the  blood,  under  the  form  of  fat. 

is  the  circle  of  the  blood,  when  it  is  distributed  from  the  largest  trunks 
to  the  branches,  and  from  these  to  the  minute  twigs,  or  their  leaves, 
and  after  arriving  and  being  divided  to  its  unities  in  the  smallest  ca- 
pillaries, it  flows  back  again  by  corresponding  venous  twigs  into  corre- 
sponding-trunks, and  thus  returns  to  the  place  from  which  it  started, 
or  the  heart.  There  is  a  similar  circle  of  all  the  fluids  of  the  body,  as 
well  as  of  the  vessels  containing  them.  Besides  this,  there  is  also  the 
TRANSCENDENT  CIRCLE,  or  the  circlc  that  ascends  and  descends  from 
one  series  to  another,  or  from  one  degree  to  another.  Such  is  the 
circle  between  causes  and  effects,  or  between  prior  and  posterior  things : 
such  is  the  circle  by  which  prior  causes  produce  posterior  causes,  and 
ultimately,  postreme  causes  or  effects,  and  by  which  these  effects  re- 
turn, with  a  corresponding  passage,  to  the  prior  causes.  Such  is  the 
circle  of  the  resolution  and  regeneration  of  the  blood.  Thus,  when  the 
volume  of  blood  is  divided  to  its  unities,  or  globules,  and  these  again 
are  resolved  into  their  purer  or  prior  globules,  and  these  again  into 
their  least  globules;  and  when  these  least  globules  again  unite  into 
their  [larger]  globules,  and  ultimately  into  the  globules  of  the  red 
blood, — this  is  termed  a  transcendent  circle.  The  circles  of  substances, 
whether  they  be  fluids  or  soUds,  involve  corresponding  circles  of  all 
their  accidents ;  for  substances  are  the  subjects  of  accidents :  and  there- 
fore, corresponding  circles  of  uses.  To  take  the  case  of  the  omentum. 
Here,  the  first  thing  is,  that  the  genuine  sanguineous  elements  are  laid 
up,  for  the  manifold  uses  of  life :  also,  that  the  whole  expanse,  or  the 
compound  of  all  the  cells,  performs  uses  in  like  manner,— confined,  how- 
ever, to  a  narrower  sphere.  Next,  that  the  exhalations  from  this  fat 
are  of  still  fiirther  profit  and  advantage  to  the  commonwealth,  by 
anointing  all  the  viscera  that  have  a  gyratory  motion.  Lastly,  that  the 
whole  of  the  provision  there  collected,  returns  back  into  the  blood,  and 
thus  constantly  begins  the  circle  where  it  ceases.  But  if  it  be  the 
character  of  an  intelligent  being  alone,  to  contemplate  ends,  and  to  do 
nothing  without  an  end,  surely  that  being  who  can  complete  a  circle  of 
ends  or  uses,  in  which  every  the  least  point  involves  a  use, — ^who  can 
thus  produce  a  connected  chain  of  perpetual  utihties  relative  to  life, — 
must  indeed  have  consummate  intelligence.  If  any  one,  with  the  mind 
alone,  has  either  the  disposition  or  the  power  to  contemplate  the 
government  of  the  universe,  the  order  of  nature,  and  the  fluxion  of 
things,  he  will  most  assuredly  discover  that  there  are  innumerable  such 
circles,  (and  not,  indeed,  circles,  but  gyres  higher  than  the  circle  as 
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This  is  proved  by  the  coeliac  arteries,  nearly  the  whole  of  which^ 
as  they  pass  down  to  the  chylopoietic  and  sangnigenous  viseera^ 
apply  themselves  to  the  upper  border  of  the  omentum,  and  skirt 
its  fatty  fringes,  as  rivers  run  along  their  banks  {fj ;  and  then 
by  straight  offsets  (t<)  go  forth  into  its  expanded  web,  where 


commonly  miderstood^)  in  which  there  is  not  the  least  point  but  flows 
from  some  use,  and  tends  to  some  use,  and  thus  gyrates  through  per- 
petual revolutions.  To  establish  these  perpetual  circles,  is  altogether 
beyond  the  power  of  nature,  and  can  be  the  act  of  only  a  most  intelli- 
gent being,  which  disposes  nature  in  this  manner :  for  producing  per- 
petual circles  of  uses,  is  identical  with  pure  intelligence,  wisdom,  and 
more  peculiarly  with  Providence.  No  person  who  reflects  upon  these 
things  as  occurring  in  the  world,  can  reasonably  doubt  that  the  nature 
of  the  universe  is  governed  by  an  all-wise  and  provident  Grod.  And  no 
one  who  attends  to  the  corresponding  things  in  the  animal  body,  can 
reasonably  question  the  existence  of  a  soul,  which  is  constantly  ordain- 
ing similar  things  in  her  particular  kingdom.  Moreover,  from  the  very 
uses  or  ends  which  the  human  rational  mind  represents  and  proposes  to 
itself,  and  from  the  series  and  nexus  in  which  it  determines  or  produces 
them  into  act,  but  especially  from  the  quality  of  the  ends  themselves, 
we  may  conclude  with  certainty  respecting  the  characters  of  individual 
men,  or  their  intellectual  and  mental  endowments. 

(t)  That  the  inferior  gastric  arteries  skirt  the  very  boundary  which 
forms  a  common  border  to  both  the  stomach  and  omentum,  see  Ruysch, 
TTies.  Anat.  ii.,  tab.  v.,  fig.  1 :  and  that  the  same  holds  good  of  the 
splenic  arteries,  see  the  Chapters  on  the  Pancreas  and  the  Spleen. 
*'The  arteries  and  veins  of  the  great  omentum,"  says  Winslow,  speak- 
ing of  them  generally,  ''are  branches  of  the  gastric  arteries  and  veins, 
and  for  that  reason  go  by  the  name  of  gastro-epiploicee,  dextrse,  and 
sinistrse.  The  arteries  on  the  right  side  answer  to  the  hepatic  artery, 
and  those  on  the  left  side,  to  the  splenic"  (n.  252). 

(tt)  That  the  branches  of  the  gastro-epiploic  artery  come  off  almost 
at  right  angles  from  their  trunk  into  the  omentum,  see  Ruysch's  Ta- 
bula before  mentioned.  Hence,  agreeably  to  an  observation  made 
above  (n.  245,  d),  the  blood  is  not  poured  into  the  epiploon  in  a  riolent 
torrent,  but  only  so  much  of  it  is  diverted  thither,  as  the  more  vora- 
cious members — the  stomach,  the  liver,  the  intestines,  and  the  pancreas 
— do  not  carry  away  by  their  more  rapid  force.  The  omentum,  in 
these  respects,  may  be  compared  to  a  river,  whose  waters  are  caught 
and  absorbed  by  numerous  gulfs,  but  with  a  level  plain  adjacent,  in 
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they  spread  and  ramify.  Abo^  by  the  ceUular  textures^  which 
environ  every  branch  in  the  form  of  folds  or  fringes  (x).  Morf- 
over^  by  the  extent  of  this  veil^  which  when  excessive^  some- 
times reaches  even  to  the  pubes.  Also,  by  its  capacity,  such  as 
beseem,  a  g»^  .epomtory!  and  which  i>e(»mes  nS;  in  &tty 
dropsy  or  anasarca.  Lastly,  by  nature's  provident  circumspec- 
tion, coupled  with  the  actual  necessity,  that  there  be  somewhere 
a  receptacle  and  asylum  for  the  superabundant  blood ;  in  order 
to  prevent  the  least  vessels  from  swelling  to  the  size  of  the 
greatest,  and  sanguineous  inundation,  heat  and  redness,  over- 
whelming and  confounding  the  lowest  things  and  the  highest ; 
as  we  s^  imaged  on  a  small  scale  in  the  minor  deluges  which 
constitute  plethora  (y). 

which,  as  a  port,  a  large  portion  of  the  tired  stream  finds  rest,  and 
escapes  from  the  rushing  torrent. 

(«)  That  the  cellular  beds  in  which  the  fat  is  collected  and  pre- 
served lie  close  to  the  sides  of  the  vessels,  like  fringed  or  fimbriated 
borders,  is  thus  declared  by  Malpighi :  **  [When  the  veins  and  arte- 
ries]/' says  he,  '*  at  last  terminate  reticnlarly  at  the  sides,  they  are 
still  accompanied  and  invested  umntemiptedly  by  the  sacculus  or 
membranous  strise.  These  saocoli  also  contain  fat"  (n.  253).  **The 
membrane  of  the  omentum,'*  sajrs  Winslow,  ''is  made  up  of  two 
laminee,  joined  together  by  a  cellular  substance ;  the  quantity  of  which 
is  very  considerable,  accompanying  the  blood-vessels  in  broad  bands. 
These  cellular  bands  are  more  or  less  filled  with  fiit"  (n.  252).  And 
that  there  are  **  areolie  or  membranous  spaces"  between  the  bands,  see 
Heister,  n.  250.  This  is  best  shewn  by  inflating  and  raising  those 
cellular  strata.  Inasmuch  as  these  receptacles  lie  close  to  the  streams 
of  blood,  and  the  latter,  by  a  singular  process  of  diminution  and  evo- 
lution, terminate  therein,  it  is  therefore  evident  that  they  deposit  there 
some  rich  and  superfluous  material,  which  they  are  unvnlUng  to  carry 
back  into  the  blood,  unless  absolutely  required  for  use. 

(y)  Fxom  plethora,  which  is  a  particular  or  limited  inundation  of  it 
may  be  even  the  purer  blood,  we  may  infer  what  would  be  the  conse- 
quences of  a  total  inundation ;  namely,  immense  distension,  disruption, 
and  blocking  up  of  the  vessels ;  inflammation,  uniform  and  unvarying 
redness,  loss  of  shape,  a  confused  pulp  and  structureless  vascular  mass ; 
torpor  of  all  determinations,  actions,  forces,  and  motive  fibres  ;  dullness 
of  the  senses, — of  the  internal  senses  particularly ;  the  trunk,  a  mere 
carcase ;  distinct  exercise  of  no  viscus ;  rout  and  confusion  of  the  func- 
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262.  All  the  other  coverings^  tumuli  and  cavitiea  of  the 
body^  which  ore  distended  with  stuffing  and  fat,  have  the  same 
object  in  view  {z) :  but  the  office  of  the  omentum  is  confined  to 
the  Tiscera  contained  in  the  abdomen,— to  preventing  an  undue 
quantity,  or  an  undue  quality  of  blood,  from  being  suppUed  and 
assigned  to  them.  In  consequence,  the  splenic  artery  gUdes 
under  the  omentum  as  it  passes  to  the  pancreas  and  spleen ;  in 
Uke  manner  also  the  gastric  artery  as  it  goes  to  the  stomach ; 
and  the  other  arteries  likewise — ^intestinal,  cystic  and  hepatic  (a). 
Thus  the  omentum  cuUs  its  share,  and  abstracts  its  provision  on 
the  way :  and  when  it  has  filled  its  wallet,  it  sends  away  the 
r«maind^,  and  dispenKS  and  portions  it  among  its  Mow- 
members,  in  proportion  to  their  offices,  their  wants,  and  their 
voracity  (*). 

tions  of  aU  the  viscera ;  resultiiig  in  the  most  terrible  and  dangerous 
diseases.  Plethora  produces  similar  effects^  only  in  a  lesser  degree. 
The  blood,  which  is  being  constantly  generated,  and  constantly  nou- 
rished with  rich  chyle,  would  rapidly  increase  and  canse  a  deluge  of 
this  kind,  unless  various  asylums  and  places  of  reception  were  pro- 
vided, such  as  the  adipose  tissues,  containing  repositories  for  super- 
fluous materials.  For  it  is  evident  that  the  fat  is  either  the  recrement, 
or  the  deposit  of  the  blood;  whichever  it  be,  the  blood  must  lose 
precisely  as  much  in  quantity  as  the  &t  gains ;  so  that  in  either  case 
the  fat  takes  off  the  superabundance  of  the  blood.  But  as  the  fat 
also  decreases,  and  is  consumed,  Uus  is  a  sign,  that  in  substance  it  is 
kindred  to,  and  homogeneous  with,  the  blood. 

(z)  Namely,  all  over  the  circumference  of  the  body,  where  it  con- 
stitutes a  peculiar  covering,  termed  tunica  adiposa;  in  all  the  inter- 
stices ;  around  the  muscles ;  in  all  protuberant  parts ;  most  of  all  about 
the  pubes,  the  kidneys,  and  the  mammie :  the  &t  is  also  abundant  in 
the  mesentery  and  mesocolon;  similar  repositories,  cells,  and  loculi 
exist  throughout;  similar  increase  and  decrease:  whence  it  may  be 
inferred,  that  the  use  of  the  omentum  in  this  respect  is  confined  to  the 
abdominal  viscera. 

(a)  See  what  we  stated  just  above,  note  (t). 

{b)  See  the  explanation  given  above  respecting  the  equation  of  the 
fluids  in  the  animal  body  (n.  203,  g).  The  mass  of  blood  that  is 
brought  in  by  the  coeliac  artery,  and  all  its  branches,  and  by  the  me- 
senteric artery,  (which  usually  anastomoses  with  the  CGeliac,)  and  that  is 
afterwards  distributed  among  all  the  chylopoietic  ami  sanguigenous 


384  THE    ANIMAL    KINGDOM. 

263.  Secondly  ;  That  the  epiploon  covers  and  connects  these 
its  viscera.  This  is  proved  by  its  expansion  over  the  broad 
fundus  of  the  stomachy  in  the  manner  of  a  bag  or  corslet ;  also^ 
over  the  volume  of  the  intestines  (c) :  by  the  attachment  and 
connexion  of  the  epiploon  itself  and  its  appendages^  to  the 
duodenum  and  colon  {d) ;  and  its  free  and  floating  movement  in 

viscera,  must  consist  of  various  portions,  widely  differing  from  each 
other  in  nature  and  constitution.  For  the  stomach  draws  from  the 
mass  a  peculiar  quantity  and  quaUty,  suited  to  its  actions  and  wants, 
and  to  the  quality  of  the  chyle ;  the  Hver,  another  peculiar  kind  and 
quantity ;  the  pancreas  and  the  spleen,  another ;  thus  each  of  the  vis- 
cera, a  different  sort.  This  artery,  at  its  commencement,  carries  all 
these  species  at  once,  and  commixed  into  one ;  but  to  be  separated  and 
drawn  out  distinctly  by  the  viscera  themselves,  which  demand  and 
invite  their  own  quantity  and  quality.  The  purer  portion  which  re- 
mains after  the  partition,  cannot  flow  back  into  the  aorta,  and  it  does 
not  seem  consistent  with  nature's  plan  that  it  should  be  expended  on 
the  chyle ;  inasmuch  as  it  is  already  new  blood,  in  its  first  vernal 
estate ;  wherefore  the  omentum  seems  to  be  placed  near  these  viscera, 
in  order  that  this  portion  may  be  derived  into  it,  and  that  thus  all 
things  may  be  allotted  properly  and  distributed  accurately.  Such  then 
is  the  equation  of  quantity  and  quality  in  the  blood,  and  which  may  be 
compared  to  a  kind  of  equilibration,  of  which  the  omentum  seems  here 
to  act  as  the  balance. 

(c)  The  omentum  "  extends,"  says  Winslow,  "  more  or  less  over 
the  small  intestines,  from  the  stomach  to  the  umbilical  region.  The 
superior  portion  is  divided  into  two  borders,  one  of  which  is  fixed 
along  the  great  curvature  or  convex  side  of  the  arch  of  the  colon,  and 
the  other  along  the  great  curvature  of  the  stomach.  .  .  .  The  small 
omentum  is  fixed  partly  to  the  small  curvature  of  the  stomach,"  &c. 
(n.  252).  This  is  the  reason  why  the  omentum  is  spoken  of  as  a 
covering,  and  compared  to  a  pouch  or  bursa. 

(d)  Respecting  its  connexion  with  the  duodenum,  Winslow  says, 
''  The  commissure  or  union  of  the  two  borders  on  the  right  side,  is 
fixed  to  the  common  hgament  of  the  duodenum  and  colon,  and  to 
the  contiguous  parts  of  these  two  intestines"  (n.  252).  Respecting  its 
connexion  with  the  colon  and  rectum  by  means  of  the  appendices  adi- 
poses, or  Uttle  omenta,  he  says,  "  The  fatty  appendices  of  the  colon 
and  rectum  have  always  appeared  to  me  to  be  small  or  supplementary 
omenta  or  epiploa.     They  are  situated  at  different  distances  along  these 
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other  parts  (e).  TTuU  it  defends  them  from  the  injurums  effects  of 
heat  and  cold:  this  it  does  by  means  of  the  &Ai,  which  breaks, 
moderates  and  tempers  both.  Fhrni  the  mjurious  effects  of  the 
haUtus  or  vapors  with  which  the  abdominal  cavity  aboimds :  for 
its  rich  oil  softens  acrid,  blimts  saline,  and  repels  aqueous  sub- 
stances; it  also  exhales  a  vapor,  which  seizes^  absorbs,  and 
sheathes  them ;  and  in  order  that  it  may  drive  off  and  keep 
away  these  things  firom  the  laboratories,  and  prevent  them  from 
spoiling  the  works,  it  is  formed  of  a  complicated  double  mem- 
brane, and  anointed  with  grease;  and  moreover  is  imperforate  (/). 
In  order  that  it  may  protect  from  assaults,  it  is  extensile,  con- 
tractae,  elastic,  and  when  it  is  acted  npon,  it  yields  like  a 
tendon,  and  reacts  {g). 

264.  Thirdly  ;  T%at  the  omentum  exhales  a  rank  moisture, 
wherewith  it  anoints  the  viscera  of  this  region,  and  prevents  them 
from  sinkinff  into  atrophy  and  lethargy.  This  is  proved  by  the 
offensive  vapor  which  constantly  fiUs  the  cavity  of  the  abdomen, 
and  anoints  and  moistens  the  viscera  thereof.  A  necessary  con- 
dition, to  prevent  these  members — ^whichmust  be  always  con- 
stantly rolling  their  lubricous  surfaces — ^from  drying,  shrinking, 
and  becoming  inactive  (A).  On  which  accoimt,  this  fatty  cover- 
intestines"  {ibid).  That  there  is  a  connexion  and  union  between  them 
and  the  intestines^  is  proved  by  the  fact,  that  when  the  former  are  in- 
flatedy  the  air  passes  all  the  way  into  the  cellular  coats  of  the  latter. 

{e)  "  With  the  exception  of  these  adhesions,"  says  Winslow,  "  the 
omentum  lies  loose  between  the  anterior  wall  of  the  abdomen,  and  the 
intestines"  (n.  252)  :  by  virtue  of  which  condition,  it  is  accommodated 
to  every  viscus, — to  the  stomach  which  lies  above  it,  to  the  intestines 
which  lie  beneath  it,  and  to  the  Hver,  the  spleen,  and  the  pancreas, 
which  are  connected  to  it;  and  this,  in  whatever  way  these  viscera 
rise,  expand  or  contract,  and  with  whatever  motion,  ordinary  or 
extraordinary. 

(/)  That  the  epiploic  membrane,  through  the  whole  of  its  extent, 
is  formed  of  two  very  thin  layers,  connected  by  cellular  tissue ;  and 
that  it  is  perforated  by  no  foramina,  (inasmuch  as  the  cellular  tissue 
may  be  inflated  into  the  form  of  a  lai^  bladder,)  see  n.  252.  The 
omentum,  says  Ruysch,  has  ''  no  foramina"  (n.  255). 

{g)  See  what  we  said  just  above,  note  (e). 

(A)  All  the  members  of  the  body  that  are  covered  by  any  mem- 
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ing  (i)  has  a  large  opening,  [the  foramen  of  WinslowJ  communi- 
cating with  the  whole  extent  of  its  cavity,  and  situated  precisely 
at  the  general  hinge,  on  which  the  smaU  and  large  intestines, 
the  stomach,  the  liver,  the  gall-bladder,  and  the  pancreas,  hang 
and  turn  (A:).  And  when  the  serous  humor,  thrown  out  by  the 
spleen  particularly,  and  polluted  with  effete  fat,  is  eructated  from 
this  opening,  it  is  diffused  round,  readily  and  uninterruptedly, 

branous  investment,  or  loose  sac,  are  surrounded  by  a  peculiar  humor. 
The  heart,  for  example,  has  its  humor — the  liquor  pericardii ;  the  cere- 
brum has  its  humor,  as  observations  testify ;  the  lungs  abo  have  theirs, 
which  likewise  fills  up  the  cavity  of  the  chest.  The  tongue  has  its 
saliva;  the  eye  and  the  other  sensorial  organs  have  their  fluid;  the 
joints  and  articulations  of  the  bones  and  cartilages  have  theirs :  the 
muscles  are  surrounded  by  the  fat.  The  viscera  at  present  under  con- 
sideration, have  theirs,  which  when  the  abdomen  is  opened,  reeks  and 
exhales,  and  gives  forth  a  rancid,  porraceous  smell.  If  members  which 
enjoy  continual  mobility,  were  once  to  become  dry,  their  motion  and 
office  would  be  at  an  end. 

(i)  That  is  to  say,  the  omentum. 

(k)  But  on  these  subjects  let  us  hear  Winslow,  who  first  discovered 
and  described  this  foramen,  and  who,  moreover,  attributes  to  it  the 
same  use  as  that  mentioned  in  our  text.  (See  Mem.  de  V  Acad.  Roy.  des 
Sciences,  1715  (Paris);  and  Heister,  n.  250,  above.)  " This  orifice/* 
says  Winslow,  ''  is  formed  by  the  union  of  two  membranous  ligaments, 
whereof  one  connects  the  beginning  of  the  duodenum  and  the  neck  of 
the  gall-bladder  to  the  liver ;  the  other  connects  the  contiguous  portion 
of  the  colon  to  the  same  viscus,  and  extends  to  the  pancreas,"  &c. 
(n.  252).  From  the  meeting  as  well  as  from  the  course  and  extension 
of  the  ligaments,  it  is  evident,  that  this  spot  is  the  post  and  common 
hinge  of  all  the  viscera ;  consequently  that  the  exudation  given  out  here, 
is  diffused  in  all  directions,  and  creeps  and  insinuates  itself  continuously 
along  the  coats  of  all  the  viscera  :  also,  that  this  spot  is  the  centre  of 
the  motions  of  the  viscera,  to  which  (as  in  the  body  throughout)  the 
humors  are  derived  from  their  surfaces.  There  is  a  passage  along  the 
hepatic  ligament,  all  the  way  from  the  vena  portse,  by  the  lobulus  Spi- 
gelii ;  likewise,  from  the  gall-bladder ;  and  along  another  ligament,  from 
the  colon  and  pancreas,  &c.  Hither  also,  for  the  same  reason,  pass  the 
cystic,  hepatic,  and  pancreatic  ducts,  or  the  ductus  cholidochus  com- 
munis ;  they  pass,  that  is  to  say,  from  a  region  of  motions  and  as  it 
were  storms,  to  a  haven  of  rest. 
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over  all  the  gyres^  fastenings  and  points  of  the  visceral  surfaces : 
the  very  motion  being  sufficient  to  besmear  them  all  (/).  Thus 
the  omentum  and  the  spleen  together^  prepare  a  certain  imctuous 
humor  (m),  wherewith  they  smear,  lubricate,  cleanse  and  open 

(/)  It  is  a  constant  law  in  inanimate  or  purely  mechanical  machines, 
that  when  sebaceous,  bituminous,  or  greasy  substances  are  smeared 
over  any  of  their  axes,  such  substances  dif^ise  themselves  in  all  direc- 
tions by  virtue  of  the  mere  continuity  of  motion.  How  much  more 
must  this  be  the  case  in  living  machines,  which  are  under  the  govern- 
ment of  a  superior  motion,  and  describe  a  perpetual  circle,  and  where 
there  is  a  circumference  wherever  there  is  an  aids,  and  ffice  versa; 
agreeably  to  the  description  of  such  motion  in  the  Chapter  on  the 
Intestines.  Now,  in  order  that  not  even  the  least  point  of  the  intes- 
tines may  be  destitute  of  this  unguent,  it  is  poured  on  exactly  at  the 
beginning  of  the  small  intestines,  and  nearly  close  to  the  end  of  the 
large  intestines;  and  thus  ghdes  inwards  both  along  the  colon,  and 
along  the  duodenum;  and  the  more  certainly  so,  inasmuch  as  the 
motions  of  these  intestines  are  reciprocal,  and  centre  in  the  coecum  or 
at  the  valvula  coli,  during  every  revolution.     See  n.  128. 

(m)  The  nature  of  this  unctuous  humor  may  in  some  measure  be 
inferred  or  conjectured,  from  its  source  and  composition;  that  is  to 
say,  from  its  being  the  serosity  thrown  out  by  the  Hver  and  pancreas, 
and  particularly  by  the  spleen.  For  the  spleen,  agreeably  to  what  we 
stated  in  the  last  chapter,  separates  all  the  serosity  from  its  blood,  and 
throws  it  out  to  its  surface ;  from  the  surface  there  is  a  continuous  pas- 
sage into  the  omentum.  Hippocrates  seems  to  have  intimated  as  much, 
in  his  Liber  de  Loots  in  Hamine,  where  he  teaches,  that  in  dropsy, 
when  the  omentum,  as  well  as  the  whole  body,  are  dissolved  and 
attenuated,  serum  escapes  from  the  vessels  instead  of  fat ;  adding,  that 
such  serum  is  derived  from  an  enlarged  spleen.  See  Mangetus,  Theatr. 
Anat.,  de  Omento.  This  also  is  the  reason  why  certain  of  the  modems, 
as  Vesalius,  Schenckius,  and  others,  have  considered  the  spleen  to  be 
the  source  of  the  omental  fat ;  which  appears  to  be  borne  out  by  those 
little  spleens  which  are  sometimes  found  inserted  in  the  omentum.  But 
as  there  is  a  straight  and  ready  passage  by  means  of  the  cellular  tissue, 
from  the  spleen  into  the  omentum,  and  as  the  office  of  the  spleen  also 
consists  in  separating  the  serum  from  the  blood,  it  therefore  results  as 
a  necessary  consequence,  that  the  serous  humor,  which  is  thrown  out 
principally  through  the  before-mentioned  foramen,  springs  chiefly  from 
this  source ;  but  also  from  the  pancreas  and  liver,  following  the  direc- 
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the  outside  of  the  intestines^  as  the  liver  and  the  pancreas  each 
prepare  a  peculiar  juice^  wherewith  they  perform  the  same  offices 
for  the  inside  of  the  intestines.  It  also  seems  probable  that  this 
cellular  and  organic  membrane  supplies  the  large  intestines  with 
a  menstruum  for  macerating  the  exhausted  food;  for  there  is  a 
communication  between  it  and  the  cellular  coat  of  the  duodenum 
and  colon  {n),  and  a  continuous  passage  thence  to  the  yermiform 
appendix,  which  pours  a  similar  menstruum  into  the  fundus  of 
the  coecum,  and  so  into  the  goi^e  of  the  colon  (o).  What  the 
omentum  suppUes  to  the  peritoneum,  wiU  not,  I  hope,  always 
escape  the  sagacity  and  penetration  of  scientific  investigators. 

265.  FouBTHLY ;  TTuit  the  blood  demands  back  this  deposit, 
and  with  these  its  elements,  which  constitute  its  proper  food,  at 

tion  of  the  ligaments.  But  this  humor,  in  its  passage  through  the 
omentum,  cannot  but  carry  away  with  it  that  portion  of  the  fat,  which 
by  a  long  stay  in  the  latter,  is  becoming  decomposed  and  rancid,  and 
which  is  thrown  out,  to  prevent  the  fresh  portion  from  being  tainted : 
so  that  there  is  also  a  recrementitious  part  in  this  membrane,  and 
which  here,  as  elsewhere,  is  converted  to  use.  When  such  serosity, 
clogged  or  infarcted  with  recrementitious  fat,  does  not  exhale,  it  con- 
stitutes fatty  dropsy  or  fatty  anasarca.  In  some  animals,  this  appears 
to  be  the  origin  of  the  adeps,  from  which  the  suet  or  sevum  is  pro- 
duced. 

(n)  That  there  is  an  uninterrupted  continuity  of  passage  between 
the  omentum  and  the  cellular  coats  of  the  intestines,  has  been  demon- 
strated by  injection.  "We  may  satisfy  ourselves,"  says  Winslow, 
"  concerning  these  continuations,  by  making  an  orifice  in  one  of  the 
laminee  of  the  omentum,  near  the  stomach  or  colon,  and  by  blowing 
into  the  orifice,  through  a  tube  well  fitted  to  it,  when  we  shall  find  the 
air  insinuate  itself  gradually  under  the  common  coats  of  the  stomach 
and  colon,''  &c.  (n.  252). 

(p)  That  the  appendix  oGeci  vermiformis  pours  a  new  liquid,  adapted 
for  anointing  and  lubricating  the  wavy  folds  of  the  colon,  and  parti- 
cularly for  macerating  the  faeces,  into  the  fundus  of  the  ccecum  and  the 
gorge  of  the  colon  ;  and  that  this  liquid  is  proximately  obtained  from 
the  cellular  coat  of  the  intestines,  remotely,  firom  the  cellular  coats  of 
the  peritonaeum  and  of  the  abdominal  viscera ;  and  that  the  appendix 
draws  off  and  discharges  the  useless  and  harmfiil  portion  of  it,  just 
as  the  coecum  itself  draws  off  and  discharges  the  alvine  fieces ;  see 
n.  138  (6)  and  (c). 
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once  satisfies  its  own  hunger,  and  appeases  that  of  the  stomach 
and  the  other  viscera.  This  is  proved  by  the  equation  between 
the  increase  and  the  expenditure,  or  by  the  circulation  of  this 
fat,  which  is  an  appendage  to  the  circulation  of  the  blood  {p) : 
by  the  implantation  of  the  venous  and  arterial  extremities  into 
the  very  inmost  or  recondite  parts  of  the  globule,  where  the 
vital  oil  is  floating  [q) ;  (for  therefrom  the  fat-absorbing  vessels, 

(p)  See  n.  258  (t).  "That  there  is  a  circalatioii,  motion,  or  return 
of  the  fat  to  the  veins,"  says  Heister,  '^  is  very  evident  from  the  con- 
sumption of  it  in  certain  diseases,  and  in  animals  when  violently  ex- 
ercised ;  in  both  which  cases  the  disappearance  of  it  is  often  extremely 
sudden. . .  .  Perhaps,  in  time  of  need,  it  serves  as  nourishment  for  the 
body,  by  reentering  the  veins"  (n.  251). 

(q)  The  microscopic  examination  of  the  fat  seems  to  prove,  that  it 
increases  in  purity  by  d^rees,  proceeding  to  the  inmost,  and  that  what 
we  see  by  this  artificial  means,  is  many  times  compounded.  For  the 
fat  appears  to  consist  of  spheroidal,  oval  corpuscules,  covered  with  a 
fine  membrane,  which  is  channelled  by  little  arteries  and  veins ;  so  that 
according  to  Malpighi's  description,  the  pellicle  of  a  globole  of  fat, 
resembles  a  miniature  omentum.  This  globule  appears  to  be  made  up 
of  other  prior  and  smaller  globules,  each  with  similar  vessels,  but  here 
unfolded  into  their  ultimate  twigs  and  leaves.  In  the  innermost,  there- 
fore, must  dwell  this  fiit  in  its  earliest  infancy,— delicate,  fluid,  milky, 
lying  at  the  little  venous  teats,  perfectly  obedient  to  the  smallest  suc- 
tion exerted  by  its  particular  vein.  From  this  description  it  is  evident, 
that  the  apparent  tenacity  or  cohesiveness  of  the  fat,  is  entirely  owing 
to  the  coverings  and  little  bands  in  which  it  is  enclosed,  as  it  lies  like 
an  infant  in  its  swaddling  clothes.  And  inasmuch  as  it  cannot  be  freed 
from  either  these  bands,  or  from  the  grasp  of  the  vessels,  it  necessarily 
simulates  the  appearance  of  a  viscid  and  sluggish  moisture ;  although 
it  is  far  from  having  any  inherent  slu^;ishnes8,  inasmuch  as  it  is  being 
constantly  licked  up,  like  the  thinnest  milk,  by  the  very  smallest  veins. 
*'  The  blood-vessels,"  says  Malpighi,  '*  expand  like  trees  into  branches, 
and  to  the  extremities  of  the  branches  are  appended  the  membranous 
sacculi,  frdl  of  fatty  globules. .  .  .  Whether  all  the  adipose  globules  be 
invested  again  with  a  pellicle  of  their  own,  or  not,  the  eye  is  unable 
to  decide ;  this  much,  however,  is  visible,  that  the  globules  are  con- 
nected to  the  sides  of  the  vessels,  as  the  stones  of  the  grape  are 
appended  to  the  stalks"  (n.  253).  From  the  foregoing  considerations 
it  appears,  that  the  blood-vesseb  in  this  part  do  not  stop  till  they  reach 
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fike  beow  tai^e  out,  and  ss  it  were  mminate  the  Uii^HUcd  slave) : 
bf  the  sudden  and  frequent  effinxof  the  fameTesKk  from  tlieie 
innKMSt  p«t£.  tbeir  cbMn^  into  risUe  fayiBanras.  and  dicir  oon- 
into  Iffaikdiei  r  ;  and  at  kn«tii  of  the  bnndies  into  die 
^4t»«iM4^^  the  sfdenic  and  gasszie  {s\  vliidi  caaTcy  tlieie 
and  eoouQodities  to  the  vena  pcftae  Y*.  Some  lifttie 
V  abo  defirered  to  the  hrmphatirg,  in  order  that  it  maj  be  eon- 
lered  to  the  cittema  mesenteiii  m  .    Thns  the  firer,  in  order  to 


■h!  that  thegjobalcsaregtrHirnatinmaiilmereof  the 
«  sball  abo&id  to  be  the  CMat  vith  respect  to  dfee 
of  the  iqgbmiii.    Hms^  of  coonr,  the  aiteiies 
the  purett  cuqwacnlcs  of  the  bknd,  and  the  ^obs  dnnand  them 


(r)  What  m*iiad»  of  Teasels  there  are,  is  evident  horn  the  ■iinifiili] 
and  sah&vssicm  id  the  btde  aiteiies  wad  lenis;  Ibr  c^in 
vhkh  are  hree  mnngh  to  be  risible,  are  reckoned  bv  BTfiads. 
Bajxh,  m  bis  Tlo.  Ammt.  iL,  tab.  t.,  %.  1,  ednbits  the  omen- 
tarn,  which  be  ars^  "is  fianiished  with  mniads  of  liliiod  iniwli** 
(-.255). 

(«)  That  the  tcibs  cm  respond  to  the  aitmes»  and  in  great  namhcrs 
the  biood  into  other  veins  which  go  direct  to  the  una  poatg, 
fioB  the  Tabohe  and  dcauiptjops  of  ovr  aaihois.     Tlse  ^mis 
of  the  iMMiiliiiii,  atootding  to  Hesster,  are  "  finoia  the  Tcna  portK,  and 
ptiacipaDT  6oBa  the  ^4enie  bnnch"  (n.  'J50K     ^The  gasbo-cpiplaie 
rs  Winslow,  **  on  both  sides,  answer  to  the  diatiibmion  of 
of  the  Teiia  potts**  (a.  252t. 

I  On  these  sobfeccs  BoerbaiTe  savs.  **  Inasmuth  as  the  haman 
is  not  obaencd  to  bare  any  excietorr  dnei,  cxccptaag  the 
cpipbacKv  dextne  and  ainistne,  h  is  thetrfore  probable  that  the 
9od  of  the  omentnnu  rich  in  Irmpb  and  oSL  is  aH  pomwl 
iaio,  and  mixed  with,  the  blood  which  is  Ikiwing  to  the  brer.**  fZnd. 
Med^  n- 332.1 

(■^  LTmphatics  aho  proceed  from  the  onwntam ;  jet  i 
doublfal  wlxther  or  not  they  cairr  away  any  portioo  of  the 
od  of  the  arteiies.  The  reik  are  certainly  permeable  fiom  one  to 
another,  both  for  the  pnssaee  of  the  splenic  serooky,  and  of  the  te 
which  has  escaped  6om  its  cov^erinss ;  mod  since  the  beginaims  cf  the 
lymphatics  open  here  in  aH  dimtiotts,  it  seems  Terr  probable  that  a 
smafl  portion  of  this  £tt  is  absorbed  by  them.  IVth^  the  ajiSiniiic 
dncts  of  ^^Ipagfci  cany  away  something  of  a  fimiln  aaiaii ,  aee  the 
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sate  the  hungry  chyle^  and  occasionally  to  repair  sudden  losses^ 
calls  forth  these  rich  preserves  and  dainties  from  the  cellular 
treasury  and  storehouse  of  the  omentum,  repealing  the  right  by 
which  the  latter  holds  them;  and  bestowing  them  upon  the 
blood,  brings  them  into  the  market,  that  every  member  may 
draw  upon  them,  according  to  its  requirements. 

description  given  of  them  in  n.  253 ;  although,  according  to  Heister, 
Malpighi  retracted  his  opinion  about  them,  in  his  posthumous  works 
(n.  250).  Moreover,  the  lymphatics  of  the  omentum  seem  to  collect 
similar  constituent  and  primitive  elements  of  the  blood,  and  at  the 
same  time  the  spirit  of  the  blood,  contained  in  the  humor  thrown  oat 
by  the  spleen,  pancreas  and  liver,  and  which,  not  being  put  into  the 
fat,  wonld  otherwise  be  lost.     See  n.  258. 


CHAPTER  XIII. 


THE   8UCCENTURIATS    KIDNEYS. 

266.     Heister.  "  The  soooenturiate  kidneys,  called  also  capsuke 
atrabilariee,  or  glandulse  renales,  were  first  described  by  Eustachius. 
They  are  two  yellowish,  compressed  glands,  lying  on  the  upper  part  of 
each  kidney.   They  have  a  very  narrow  cavity,  moistened  with  a  brown- 
ish liquor  of  a  sweetish  taste.    Their  figure  is  irregular — square,  trian- 
gular, oval,  &c.    Their  size  is  various,  but  in  adults  they  are  about  the 
size  of  a  large  nux  vomica.     In  the  foetus  they  are  larger,  and  some- 
times exceed  the  kidneys  themselves  in  magnitude.    The  membrane 
that  surrounds  them  is  very  thin;  it  closely  invests  their  glandular 
substance,  and  connects  it  with  the  kidneys.     Their  blood-vessels  come 
sometimes  from  the  aorta  and  vena  cava,  but  more  frequently  from  the 
emulgent  vessels.     Their  nerves  are  from  the  renal  plexus.    Their  lym- 
phatic vessels  are  numerous.     They  have  no  known  excretory  duct,  and 
their  use  therefore  is  not  certainly  ascertained ;  but  they  seem  to  be  of 
more  service  to  the  foetus  than  to  the  adult.  (Comp,  Anat.,  n.  220.) 
The  Academy  of  Bordeaux  feeling  that  the  use  of  these  glands  was  so 
very  obscure  and  uncertain,  several  years  since  offered  a  prize  to  any 
person  who  could  discover  it ;  but  no  one,  so  far  as  we  yet  know,  has 
appeared  who  could  claim  the  reward.     Some  Uttle  time  after  this, 
however,  Valsalva  published,  and  also  wrote  (privately)  to  many  people, 
that  he  had  found  out  their  real  use,  and  had  discovered  certain  ducts, 
going  from  them  to  the  epididymes  in  males,  and  to  the  ovaria  in 
females ;  and  that  thus  these  glands  contribute  to  generation.     Valsalva 
promised  a  distinct  treatise  on  the  subject ;  but  although  he  lived  for 
some  years  after  this  promise,  the  treatise  never  appeared ;  nor  has  any 
one  been  able  since  to  find  the  ducts.     Not  only  then  are  the  ducts 
themselves  doubtful,  but  the  size  of  these  glands  in  the  foetus,  and 
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their  diminution  in  the  adult,  make  greatly  against  the  theory  of  their 
being  of  use  in  generation."  (Comp,  Jnat.,  not.  23.) 

267.  WiNSLOw.  "The  capsulse  atrabilarise,  renea  suooenturiad, 
capsulse  renales,  glandulse  renales,  or,  as  we  should  incline  to  call  them, 
the  glandulse  suprarenales,  are  situated  on  the  upper  end  of  each  kidney, 
a  little  obliquely,  that  is,  nearer  to  the  inner  edge  and  concavity  of  the 
kidney,  than  to  the  outer  and  concave  margin.  Each  of  these  glands  is 
an  oblong  body  with  three  sides,  three  margins,  and  three  points.  Its 
length  is  about  two-thirds  of  the  breadth  of  the  kidney,  and  the  breadth 
of  its  middle  portion  is  about  a  third  of  its  extent  between  the  two  ex- 
tremities. Its  color  is  a  dark  yellow.  It  has  an  anterior,  a  posterior, 
and  a  lower  side,  which  last  may  be  termed  the  basis ;  and  it  has,  con- 
sequently, as  many  edges,  the  superior  of  which  may  be  called  the 
crista.  One  of  its  extremities  is  internal^  or  turned  inwards,  towards 
the  sinus  of  the  kidney ;  the  other  is  external,  or  turned  outwards 
towards  the  gibbous  part  of  the  kidney.  The  figure  of  this  gland  may 
also  be  likened  to  a  cock's-comb,  or  to  the  top  of  a  helmet.  The  sur- 
iace  of  these  glands  is  uneven ;  the  anterior  surface  is  the  broadest,  and 
the  inferior  side,  or  basis,  is  the  narrowest.  Along  the  middle  of  the 
broad  or  anterior  side,  a  groove  runs  from  the  edge  of  the  inner  extre- 
mity, a  Httle  above  the  basis,  to  the  point  of  the  other  extremity,  and 
divides  this  side  into  two  parts,  like  the  middle  rib  of  the  leaf  of  a 
tree ;  and  on  the  lower  side,  under  the  basis,  there  is  a  kind  of  suture. 
The  blood-vessels  of  these  glands  come  from  the  emulgent  and  dia- 
phragmatic arteries  and  veins,  firom  the  aorta  and  vena  cava,  from  the 
coeliac  artery,  &c.  They  are  termed  the  capsular  arteries  and  veins ; 
and  they  seem  to  be  invested  by  a  sheath,  that  penetrates  into  the 
glands.  They  are  not  always  derived  from  the  same  sources,  nor  is 
their  number  the  same  in  all  subjects ;  there  b  generaUy  one  pretty 
large  vein  which  runs  along  in  the  groove.  The  nerves,  on  each  side, 
are  supplied  by  the  neighboring  semilunar  ganglion,  and  by  the  renal 
plexus  which  depends  on  it.  In  the  inside  of  these  o^mules,  there  is  a 
narrow  triangular  cavity,  the  surface  of  which  consists  of  short,  strong 
villi,  of  a  yellowish  color ;  but  in  children  it  is  reddbh,  and  of  a  dark 
brown  in  old  subjects.  The  sides  of  this  cavity  are  connected  to  each 
other  by  a  number  of  filaments ;  and  they  appear  to  be  wholly  glan- 
dular, and  covered  with  very  fine,  small  follicular  corpuscules :  at  the 
top  of  the  gland,  they  are  in  contact.  Inside  the  cavity,  we  find  a 
granulated  and  follicular  substance,  which  fills  it  almost  entirely ;  and 
the  blood-vessels  are  dbtributed  on  this  substance,  as  well  as  on  the 
sides  of  the  cavity.  If  the  section  be  begun  at  the  great  extremity  of 
the  capsule,  and  be  continued  through  the  upper  edge,   and  if  the 
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bock  fioB  &e  hofli  flHi  adk%  to 
of  ikiiii  itfi      It  o&ocs  IcMt  to  &e  hofli  nor  die 

fioB  die 
0  Mijgt  oonpoffo  to  wO 
iJUoiowiwMw  widi  die  wiae  of  die 
«  die  tfkwe  ym  fUMMMiifolrs  widi^ecribof  ^esplea;  fcrk 
noj  be  mthtm  bjr  blovn^  nto  obt  pot  of  dv  fipiolf 
the  dr  likevne  imhks  into  tbe  lenol  icm.  Tbe  csiitT 
anetaont  laid,  nofeorloimcid,  of  a  jeflowidi  icdcolor,  wbid&villi 
age  fhiogfi  gfadmllj  into  a  jeflowidi  pvpk;»  a  dark  jdlov,  aai  a 
bbck  jdlov;  flHi  lOBCtiiiies'iDlo  a  black,  bat  efcn'ditB  if  k  be 
Sjprcad  toiD  OD  a  Mtjgt  wnntt,  it  a|i|Msais  jcilov.  I  have  iinnftiwei 
fixnid  it  not  obIt  leddiiby  bat  miicd  widi  real  blood.  Tlieoe  T^ylrf 
are  ^ftwj  hufgt  in  tbe  fatnt,  and  diaiiiiiih  ae  a^  adianees. 

268.  ''Tbe  fenal  giaiidi  lie  tometimea  difcctir  on  the  top  of  die 
kidnep»  bat  I  neier  Iband  tbem  on  tbe  gBiboos  part.  Tbe  ^and  on 
tbe  f^^  flde  it  partfy  eooneetcd  to  tbe  dii^ibragni,  under  and  Teiy  near 
tbe  adhenon  of  tbe  great  lobe  of  tbe  fircr  to  tbat  nnnde.  Tbat  on 
tbe  left  flde  aAena  to  tbe  dii^ibnigni  immediatcl j  bdow  tbe  ^ilocn. 
Tbe  eonnexion  betneeu  tbe  qyolea  and  the  diiybiagm  is  confined  to 
tbe  nei^^iboring  portions  of  tbe  infinior  mnsde.  Tbe  ciysolca  are  at- 
tached to  the  Iddnejs  b^  tbe  eeOnlar  tissue  of  the  adipooe  membrane 
ij4  wbidbatfain  portion  insinnates  itself  betneeu  them  and  tbe  lddncj% 
and  also  between  them  and  the  diqibiagm ;  so  that  thej  are  connected 
to  both,  entirely  by  the  eeOnlar  tissue :  and  for  this  reason  the  connexion 
appears  to  be  effwted  in  many  sobjects  by  a  layer  of  fiit.  The  ▼enons 
groofe  already  mentioned  sometimes  sinks  so  deep  in  the  anterior  aide, 
that  the  npper  port  of  this  side  seems  to  be  separated  from  the  lower ; 
bat  this  is  seen  most  distincdy  when  the  capsule  b  examined  in  dear 
water.  When  the  o^solar  rein  is  opened  lengthwiK  with  the  point  of 
a  lanoety  we  find  in  it  several  small  openings,  many  of  wbkAi  are  only 
the  orifices  of  brandies  of  die  reins,  while  others  are  simple  holes ;  and 
it  is  perhaps  through  these  tbat  the  air  passes  into  the  vein,  as  already 
mentioned.  On  the  outer  surface  of  the  capsules  we  find  a  very  thin, 
distinct  coat,  separate  from  the  oellnlar  tissue  that  surrounds  them. 
Sometimes  this  coat  is  raised  by  an  uneven  layer  of  fiit,  which  gives  it  a 
gnunilar  i^ipearanoe,  and  makes  the  ctqisules  look  pale,  like  fatty 
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bodies.  The  liquid  in  the  cavity  appears  sometimes  in  the  foetus,  and 
in  young  children,  of  a  blueish  red.  To  discover  the  uses  of  these 
ci^>sules,  we  must  also  attend  to  their  external  conformation,  which  is 
commonly  more  regular  in  the  fcetus  and  in  young  children  than  in 
adults  and  old  people.  We  must  likewise  take  into  account  the  con- 
nstence  and  soUdity  of  their  substance,  which  is  greater  before  birth, 
during  childhood,  and  in  youth,  than  in  advanced  and  old  age.  They  are 
sometimes  very  soft,  and  very  much  wasted,  so  that  it  is  not  remark- 
able that  when  they  are  removed  from  their  cellular  and  fatty  coverings, 
they  should  resist  more  in  the  latter,  on  one  side,  than  in  the  former. 
This  perhaps  may  be  the  reason  why  the  figures  given  of  them  are  so 
very  irr^ular,  and  so  different  firom  what  I  have  demonstrated  for 
above  twenty  years  past."  (Exp,  Anat.,  Tr.  du  Bas-FerU.,  n.  431 — 
447.) 

269.  Malpighi.  "When  one  of  the  succenturiate  kidneys  is 
divided  lengthwise,  (for  these  glands  are  solid  and  firm,)  its  substance 
is  seen  to  consist  of  fibrous  bodies,  passiiig  from  the  circumference 
towards  the  centre,  just  as  in  the  kidneys.  These  bodies  are  yellowish, 
and  supplied  with  blood-vessels :  [whence]  they  have  [also]  a  reddish 
tinge.  Probably  they  are  tubular  and  excretory  vessels.  They  arise 
from  certain  yellow  bodies,  placed  between  their  extremities  and  the 
surrounding  membrane.  These  yellow  bodies  are  generally  oval,  not 
seldom  depressed,  and  probably  are  the  loculi  of  glands,  the  humor 
separated  by  means  of  which  is  sent  through  the  tubular  bodies,  as 
excretory  vessels,  towards  the  centre.  The  excretory  vessels  open 
into,  or  at  least  are  continuous  with,  a  kind  of  cinereous,  mucous 
substance,  the  nature  and  minute  composition  of  which  I  have  not 
been  able  to  trace  with  certainty,  although  sometimes  it  has  seemed  to 
be  made  up  of  minute  roundish  particles.  I  have,  however,  clearly 
made  out  that  it  is  supplied  with  a  beautiful  network  of  vessels,  and 
particularly  with  vast  numbers  of  white  nerves,  reticularly  interwoven ; 
whence  it  seems  probable,  that  a  further  separation  is  carried  on  by  the 
nerves  in  this  substance,  or  rather  that  it  is  an  appendage  of  the  ex- 
cretory vessels  and  their  extremities:  inasmuch  as  it  is  immediately 
connected  to  a  broad  and  capacious  duct,  which  passing  lengthwise, 
opens  externally,  and  discharges  itself  into  the  emulgent  veins  :  while 
at  its  other  extremity  it  gives  off  copious  branches,  whereby  it  receives 
the  humor  secreted  by  the  glands  and  tubuli.  This  duct  or  cavity  is 
lined  by  a  fine  membrane,  which  is  studded  with  innumerable  foramina 
of  irregular  figure ;  whence  it  is  probable  that  great  numbers  of  excre- 
tories  open  into  the  cavity,  and  that  there  is  a  passage  from  it  into  the 
before-mentioned  foramina ;  as  we  see  exemplified  in  the  kidneys.     I 
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have  often  noticed  an  analc^us  structure  in  certain  g^ds  situated  in 
the  intestine  that  adheres  to  the  fleshy  stomach  in  hens  and  chickens. 
These  latter  glands  are  exceedingly  numerous,  and  surrounded  with 
beautiful  blood-vessels,  and  they  are  supported  externally  by  the  mus- 
cular membrane  of  the  intestine.  They  are  something  of  the  shape 
and  size  of  a  pea,  and  open  by  a  free  orifice,  or  excretory  vessel,  into 
the  cavity  of  the  intestine,  discharging  a  mucous  fluid  like  barley 
gruel.  Glands  of  this  kind  are  made  up,  as  usual,  externally  of  a 
membrane  or  loculus,  and  of  a  principal  substance  or  organ.  Inter- 
nally they  have  a  cavity,  which  exhibits  great  numbers  of  orifices  of 
unequal  shape  and  size.  Between-  the  external  membrane  and  the  cen- 
tral cavity,  there  is  a  thick  substance,  which  on  a  diligent  examination, 
appears  to  be  resolvable  into  filaments  and  tubular  bodies.  Wherefore, 
it  is  likely,  that  the  juice  secreted  in  the  surrounding  follicle,  b  con- 
veyed into  the  cavity  through  the  tubular  bodies,  as  excretory  vessels ; 
an  extended  network  being  formed  of  their  extremities;  its  unequal 
meshes  representing  as  it  were  so  many  stigmata  or  points,  by  which 
the  mucous  juice  is  first  received,  and  then  derived  into  the  cavity.'* 
(Opera  Poathuma^ — De  Strttcturd  GUrndtdarum  Cm^lobataruniy  &c., 
p.  144,  145.    Amstelod.,  1598.) 

270.  See  Eustachius,  Opuaeula  Jnatatmeth — De  Eeni^,  p.  39, 
(Yen.  1564) ;  where  he  states,  that  this  gland  is  so  connected  to  the 
external  membrane  of  the  kidneys,  which  b  continuous  with  the  peri- 
toiueum  of  the  transverse  septum,  that  without  great  care  be  used 
when  the  kidneys  are  taken  out,  one  b  apt  to  overlook  it  altogether, 
on  account  of  its  dose  adhesion  to  the  transverse  septum,  &c.  Eusta- 
chius, however,  says  nothing  respecting  either  the  internal  structure  or 
the  vesseb  of  these  glands.  Morgagni,  Advere,  Anat,,  Amm.  50.,  where 
he  remarks,  that  in  the  foetus,  these  glands  seem  to  constitute  one 
body  with  the  kidneys:  but  that  in  adults  there  b  a  greater  db- 
tinction  between  the  two.  T.  Bartholin,  Anatomia  Be/ormata,  p.  120, 
121,  (Lugd.  Bat.,  1651.);  where  he  relates,  that  in  one  subject  he 
saw  as  many  as  four  succenturiate  kidneys,  and  the  same  number  of 
smaller  ones  below  the  emulgent  vesseb.  Boerhaave,  Inst.  Med.^ 
n.  364.  Verheyen,  Carp.  Hum,  Anat.,  tract,  ii.,  cap.  xix.,  tab.  xii., 
fig.  1,  s.  See  also  Gasp.  Bartholin,  Wharton,  Veslingius,  Bauhin, 
and  Riolan. 


ANALYSIS. 

271.  The  first  and  obscure  ages  through  which  we  pass^ 
that  is  to  say,  while  we  are  concealed  in  the  ovaries,  afterwards 
in  the  Eallopian  tubes,  and  lastly  in  the  mother's  gravid  womb, 
ghde  by  as  though  they  did  not  belong  to  us,  but  to  some  other 
being  beyond  us  or  before  us  {a)  :  for  at  this  time  nature  reigns 
supreme,  and  spins  and  weaves  the  threads,  and  designs  the 
states  and  fates  of  the  coming  life  {b).    We  live  then  only  as 

(a)  Nothing  is  properly  ours  that  is  not  determined  by  our  will, 
consequently  by  the  rational  mind  as  an  antecedent.  The  will  alone  b 
ours ;  therefore  the  actions  proceeding  firom  it  are  ours,  and  are  im- 
puted to  us,  and  we  are  remunerated,  punished,  or  estimated,  according 
to  them.  Thus  the  quality  of  an  individual,  when  predicated  of  him-> 
self,  is  predicated  really  of  lus  will ;  consequently  of  the  rational  con- 
clusion which  precedes  the  will,  and  creates  its  essence.  The  rest 
belongs  to  nature,  and  we  merely  make  use  of  it,  and  attribute  it 
to  ourselves ;  but  it  is  no  more  ours,  than  the  actions  of  animals  are 
theirs,  which  result  from  blind  instinct  of  nature,  and  are  determined 
without  their  consciousness.  But  whatever  we  predicate  of  nature,  we 
mean  to  predicate  of  the  soul.  Although  the  soul  be  ours,  yet  the 
same  will  cannot  be  predicated  of  it  as  of  the  rational  mind ;  for  the 
soul  is  attracted  by  its  nature,  and  while  it  lives  united  to  the  body,  it 
transfers  the  power  of  voluntary  arbitrament  to  its  inferior  mind,  which 
constitutes  the  human  rational  mind.  But  these  perhaps  will  be  re- 
garded as  dark  sayings  and  paradoxes,  until  the  soul's  nature  has  been 
discovered,  and  we  therefore  leave  the  further  explication  of  them  until 
that  time. 

(b)  That  the  soul  has  in  it  this  nature,  and  that  the  soul  therefore 
is  the  fashioner  of  its  body, — ^that  is  to  say,  is  what  clothes  itself  with 
a  body,  has  already  been  indicated  several  times,  and  will  be  explained 
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Stamina  and  unfinished  webs,  possessing  latent  powers,  but  the 
exercise  of  which  is  deferred,  until  all  things  have  been  perfectly 
completed,  and  such  preparation  made,  that  we  ourselves  are 
enabled  to  enter  upon  our  lives  (c). 

272.  During  this  primeval  time,  while  we  are  living  as  em- 
bryos in  the  womb,  our  intuitive  mind, — ^which  is  one  day  to 
constitute  the  rational  mind,  and  to  make  the  life  of  the  body 
our  property  and  possession, — destitute  of  the  light  of  the 
senses,  lies  quite  buried  in  the  deepest  obscurity  of  night  and  ig- 
norance. The  vnll  likewise,  having  no  sense  to  determine  it,  and 
no  inclinations  to  excite  it  to  activity, — ^with  its  subject  motive 
fibres  or  living  forces, — ^remains  inactive,  and  folded  up  in  a 
state  of  bare  potency  (cf).  The  lungs y  which  open  the  scene, 
and  commence  the  drama  of  this  life  (e),  now  constricted  and 

in  the  proper  place.  Here  I  will  merely  apprize  the  reader,  that  when- 
ever I  mention  nature,  I  mean  the  soul,  whose  nature  it  is  that  pro- 
duces this  web,  and  builds  these  frames,  exactly  in  its  own  image,  or  in 
representation  of  its  own  nature,  and  in  the  course  of  its  development 
into  effects ;  that  is,  in  the  devebpment  of  its  ends  into  uses. 

(c)  That  life,  as  we  have  just  stated,  is  ours,  which  is  determined 
into  action,  or  an  appearance  of  action,  by  some  foregone  intuition, 
consideration,  and  conclusion  of  the  mind,  by  means  of  the  faculty 
termed  the  will.  Upon  this  life  we  do  not  enter  until  after  birth,  or 
until  we  leave  the  mother's  womb  ;  nor  fully  then,  but  by  degrees  only, 
as  we  advance  in  age  and  increase  in  understanding :  thus  it  increases 
gradually  with  our  power  of  action,  until  at  length  we  may  be  said  to 
be  in  possession  of  ourselves.  But  in  proportion  as  the  dominion  of 
the  inferior  mind,  which  we  term  the  animus,  (and  to  which  belong  the 
affections  of  the  body,)  increases  at  the  same  time,  in  such  proportion 
the  intellect  may  [be  said  to]  be  deprived  of  its  rights,  self-possession, 
and  dominion.    But  these  subjects  will  be  discussed  in  another  place. 

(d)  Respecting  these  subjects,  we  must  refer  the  reader  to  our 
Psychology,  where  we  intend  to  shew  what  share  the  senses  and  the 
soul  have  respectively  in  the  formation  of  the  intellect.  Sense  flows  in 
with  the  whole  of  the  instrumental  cause ;  but  the  soul  gives  the  power 
of  making  use  of  these  instrumental  appliances,  that  is,  of  revolving 
them  into  rational  forms,  of  combining  them  analytically,  and  forming 
them  into  conclusions. 

(e)  The  maimer  in  which  the  lungs  occasion  the  body  to  live,  that 
is,  to  feel  and  act, will  be  shewn  in  the  Chapter  on  Motion  and  Sensation. 
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closed^  neither  emit  nor  admit  the  vital  breath  of  the  body. 
The  stomach  makes  no  use  of  its  folds^  and  digests  no  food  into 
chyle ;  for  the  blood  is  not  now  to  be  generated  from  chyle^  but 
is  all  introduced  from  the  maternal  store^  in  prodigal  abundance^ 
as  use  demands  it(/).  The  intestines  do  not  creep  through 
their  rhythmic  movements;  for  they  crave  no  after-banquets 
from  the  poor  and  empty  stomach.  The  pancreas  is  void  of 
office^ — ^it  emulges  no  juice  from  the  blood  to  carry  to  the  va- 
cant intestines  {g).  The  spleen  likewise  is  exempt  from  duty; 
for  why  should  it  lustrate  the  bloody  and  separate  it  from  the 
serum^  to  serve  in  the  liver  as  a  menstruum  for  the  chyle^  when 
not  a  drop  of  chyle  is  supplied  thither  by  the  stomach  (A)  ?  Nor^ 

Without  the  use  of  the  lungs^  our  life  would  be  without  action,  and 
our  actions  without  life.  Were  it  not  for  the  continual  respiration  of 
the  lungs,  even  the  voluntary  muscles  could  not  be  called  forth  into 
their  alternate  motions;  consequently,  neither  could  the  sensorial 
organs  apply  themselves  to  objects,  or  receive  their  modes  distinctly, 
and  convey  them  to  the  general  sensorium.  In  a  word,  all  the  Amc- 
tions  peculiar  to  the  body,  commence,  and  cease,  with  the  respiration 
of  the  lungs.  Wherefore,  until  these  living  bellows  are  opened,  we 
live  in  the  body  as  though  we  were  not  in  the  body. 

(/)  Namely,  through  the  placenta  and  umbilical  vessels,  into  the 
liver. 

(g)  Since  the  pancreas,  (according  to  the  description  of  its  ofBces 
in  Chapter  X.,)  purifies  the  blood,  and  prepares  a  salivary  menstruum, 
which,  when  mixed  with  the  two  kinds  of  bile,  is  of  use  and  service  to 
the  intestines,  and  also  to  the  food,  therefore  the  exercise  of  its  offices 
must  evidently  be  suspended,  so  long  as  the  intestines  contain  no  mate- 
rials for  digestion  into  chyle.  When  uses  and  ofBces  are  suspended, 
operations  also  are  suspended. 

(A)  The  offices  of  the  spleen,  (described  in  Chapter  XI.,)  consist 
in  attracting  the  old,  hard  and  grumous  blood,  and  cleansing  it  entirely 
from  serum,  so  as  to  enable  it  to  be  of  use  to  the  liver,  both  in  refining 
the  chyle,  and  in  inaugurating  it  into  the  new  blood :  also  in  transmit- 
ting the  serous  portion  into  the  omentum,  in  order  that  it  may  be  thrown 
out  in  conjunction  with  the  rank  fatty  exhalation  of  the  omentum  it- 
self, into  the  abdominal  cavity,  and  yield  an  unguent,  for  anointing  the 
lubricous  backs  of  the  intestines,  as  well  as  the  surfaces  of  the  other 
viscera :  lastly,  also  in  conjunction  with  the  omentum,  in  supplying  the 
large  intestines  with  a  menstruum  for  macerating  the  refuse  of  the  food. 
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daring  this  period^  do  the  kidneyi,  the  wreter$,  and  the  bladder 
rise^  and  expand  their  tubulin  petvia^  and  calices^  to  receive  any 
urine  from  the  blood  or  the  senun.  These,  and  many  of  the 
other  minUtries  of  corporeal  life,  withheld  from  their  offices,  con- 
tinue in  the  deepest  repose,  and  simply  allow  themselves  to  be 
fashioned  and  informed  for  coining  uses.  AU  things  now  pro- 
ceed according  to  the  tenor  of  nature's  ends :  no  desire  of  the 
mind,  no  lust  of  the  will,  and  no  allurement  of  sense  interrupts 
them. 

278.  Inasmuch  then  as  there  are  so  many  members  not  em- 
ployed on  the  public  service,  the  supreme  power  of  the  kingdom 
devolves  upon  a  few ;  merely,  in  tact,  upon  the  cerebrum,  the 
heart,  the  Uver,  and  certain  subordinate  organs,  among  which 
latter  are  the  suprarenal  capsules.  The  members  among  which 
the  empire  is  divided  in  this  simple  form  and  tranquil  state  of 
government,  sustain  all  the  offices  upon  their  own  shoulders ; 
and  prevent  those  members  which  have  not  yet  been  admitted 
into  society,  from  hastening  or  rushing  untimely  into  their 
offices ;  but  provide  in  the  meantime  that  they  grow  up  into  the 
powers  of  the  same,  and  that  each  is  inaugurated  by  a  secret 
guidance  into  the  uses  resulting  from  its  office. 

274.  The  supbabenal  glands,  before  the  other  abdominal 
viscera  have  been  initiated  into  their  offices,  administer  a  kind 
of  sovereignty;  but  afterwards,  without  absolutely  intermitting 
the  peculiar  operations  which  they  have  undertaken  firom  the 
beginning,  they  yet  restrict  them  to  a  few  particulars.     In  both 

All  these  offices  pause,  so  long  as  the  stomach  and  intestines  are  not 
digesting,  and  the  vena  portae  la  taking  up  no  chyle  from  them :  the 
office  is  suspended  with  the  use,  and  the  action  with  the  office.  Be- 
sides, it  does  not  appear  that  the  embryonic  blood  needs  these  purifi- 
catory organs,  since  the  purer  portion  only  is  attracted  from  the 
mother's  store ;  and  which  is  sufficiently  lustrated,  in  both  the  uterine 
placenta,  in  the  whole  passage  through  the  umbilical  vessels,  and  lastly, 
in  the  liver ;  and  no  emotions  of  the  animus  afterwards  arise,  to  disturb 
or  defile  it :  for  as  long  as  nature  reigns  supreme,  the  blood  undergoes 
none  but  the  most  natural  changes,  which  do  not  adulterate  it.  Add 
to  this,  that  were  the  spleen  admitted  to  a  participation  in  the  work,  all 
the  other  members,  its  partners  in  office,  which  perform  with  it  one 
series  of  operation^,  would  also  be  summoned  into  play  along  with  it. 
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lives^  they  render  valuable  service  to  their  fellow-kidneys^  and 
also  to  the  spleen^  and^  speaking  generally^  to  all  the  members 
of  this  region^ — ^both  to  those  surrounded  by  the  peritonaeum^ 
and  to  the  genital  members  which  are  bound  up  with  it.  But 
first  I  wiU  giTe  a  succinct  description  of  the  province  which  they 
administer^  and  of  their  modus  operandi. 

275.  That  these  glands  have  a  kind  of  systole^  is  proved  by 
their  close  attachment  to  the  peritonaeum  extended  under  the 
diaphragm  {i),  all  the  way  to  its  inferior  muscle  {k) :  by  the 
insulcation  and  fissure  in  which  their  vein  is  lodged  (/) :  by 
the  numerous  vessels  on  their  convex  and  concave  surfaces  (m) : 

(f)  That  the  renal  g^ds  adhere  very  closely  to  the  lower  part  of 
the  diaphragm,  where  the  latter  is  invested  by  a  coat  of  peritoneeum, 
is  declared  by  Eustachius.  "  This  gland,"  says  he,  "  is  so  connected 
to  the  external  membrane  of  the  kidneys,  which  is  continuous  with  the 
peritonaeum  of  the  transverse  septum,  that  without  great  care  be  used 
when  the  kidneys  are  taken  out,  one  is  apt  to  overlook  it  altogether, 
on  account  of  its  close  adhesion  to  the  transverse  septum*'  (n.  270). 

(k)  The  capsule  "  on  the  left  side,"  according  to  Winslow,  "  ad- 
heres to  the  diaphragm  immediately  below  the  spleen.  The  connexion 
between  the  capsules  and  the  diaphragm  is  confined  to  the  neighboring 
portions  of  the  inferior  muscle"  (n.  2f68).  Thus  any  vibration  which 
reaches  this  extreme  part  of  the  diaphragm,  is  communicated  to  the 
capsules,  which  are  adherent  to  it.  They  also  draw  certain  vessels 
from  this  source. 

(t)  AM  bodies  which  expand  and  contract  alternately,  have  the  signs 
of  their  motion  imprinted  on  their  surfaces.  This  is  the  case  with  both 
the  liver  and  the  spleen.  The  marks  or  impressions  are  generally  occu- 
pied by  the  blood-vessels,  which  are  collocated  for  the  most  part  in  the 
very  stream  of  the  motion.  The  same  thing  is  observable  throughout 
the  body.  From  this  it  is  evident,  that  the  constrictile  and  expansile 
motion  of  this  viscus,  converges  and  is  determined  to  its  insulcation  or 
fissure.  Respecting  the  extension  of  the  suprarenal  vein  along  this 
furrowed  channel,  Winslow  says,  "  Along  the  middle  of  the  broad  or 
anterior  side,  a  groove  runs  from  the  edge  of  the  inner  extremity,  a 
little  above  the  basis,  to  the  point  of  the  other  extremity,  and  divides 
this  side  into  two  parts.  .  .  .  There  is  generally  one  pretty  large  vein 
which  runs  along  in  the  groove"  (n.  267). 

(m)  Wherever  there  is  a  large  number  of  vessels,  particularly  on 
the  surface,  there  is  also  a  multitude  of  motions,  which  simulate  one 
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by  their  abundant  supply  of  nervous  fibres :  by  the  glandular 
follicles  on  both  their  surfaces :  by  their  purely  tubular  inter- 
mediate substance  (n) :  by  their  triangular  cavity^  and  the  con- 
necting bands  therein  (o) :  by  the  juice  which  is  conveyed  into 
it^  and  expressed  through  the  foramina^  and  which  juice  is  far 


general  pulse ;  and  that  this  is  oontmned  throngh  the  whole  compages 
[of  the  capsules]  to  the  very  cavity,  is  evident  from  the  passage  of 
those  vessels  through  the  little  membranes  and  parietes,  even  of  the 
tubuli,  all  the  way  to  their  other  end,  in  the  cavity  itself ;  where  in 
like  manner  they  are  succeeded  by  other  vessels,  reticularly  interwoven. 
The  sanguineous  color  of  the  glandular  substance  in  this  situation, 
proves  what  a  great  number  of  vessels  it  contains.  ''The  [tubular] 
bodies,"  says  Malpighi,  "  are  yellowish,  and  supplied  with  blood-vesseb ; 
[whence]  they  have  [also]  a  reddish  tinge.  They  arise  from  certain  yel- 
low bodies,  placed  between  their  extremities  and  the  surrounding  mem- 
brane" (n.  269). 

(it)  That  there  are  glandular  forms  on  both  the  outside  and  inside, 
and  that  the  intermediate  substance  is  tubular,  is  plainly  declared  by 
Malpighi  in  the  passage  just  quoted ;  to  which  he  adds,  that  the  ''sub- 
stance [of  the  succenturiate  kidneys]  is  seen  to  consist  of  fibrous  bodies, 
passing  from  the  circumference  towards  the  centre,"  and  that  "  these 
bodies  are  generally  oval,  not  seldom  depressed,  and  probably  are 
loculi  of  glands"  &c.  (n.  269).  Respecting  the  glands  connected  to 
the  concave  surface,  Winslow  speaks  at  considerable  length ;  see  n.  267> 
268.  Consequently,  if  the  follicles  be  glandular,  that  is  to  say,  if 
they  possess  a  cavity,  and  alternately  receive  and  throw  out  a  humor, 
thb  must  necessarily  be  accomplished  by  a  power  of  compression  and 
expansion,  as  in  other  parts  of  the  body :  equally  so,  if  any  secretion, 
or  mixture  of  secretions,  be  sent  through  the  hollow  tubuli. 

(o)  The  fact  of  the  parietes  being  held  together  by  connecting  cords 
or  ligamentary  sinews,  is  a  dear  proof  of  the  existence  of  an  expansion 
and  constriction,  whose  modes  and  bounds  are  regulated  by  the  cords ; 
as  in  the  longitudinal  sinus  of  the  dura  mater.  If  this  corpuscule  were 
at  rest,  it  would  have  no  need  of  bonds.  The  truth  is,  these  cords  are 
so  many  limitations,  not  oply  of  its  space,  but  also  of  its  motion ; 
and  they  serve  to  prevent  its  disruption,  and  to  reduce  or  oblige  the 
expanded  cavity  to  return  to  its  pristine  dimensions.  "  The  sides  of 
this  cavity,"  says  Winslow,  "  are  connected  to  each  other  by  a  number 
of  filaments"  (n.  267). 
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from  limpid  {p) : — ^firom  such  systolic  motion  results  an  active 
force  upon  which  their  operation  depends  (g).  The  renal  glands^ 
by  virtue  of  this  action^  intercept  and  attract  a  part  of  the  ar- 
terial blood  which  is  descending  to  the  inferior  region  of  the 
body^  either  firom  the  aorta,  or  froia  the  emulgent,  diaphrag- 
matic, or  codiac  arteries, — ^firam  one,  or  from  many  together  (r). 

(p)  The  juice,  not  limpid  but  yellowish,  which  is  enclosed  and 
sealed  up  in  these  glands,  is  another  proof  of  their  alternate  contrac- 
tions; which  must  necessarily  be  strong^  and  proportioned  to  the 
resistance  of  the  humor,  in  order  to  drive  the  latter  through  the  fora- 
mina which  we  shall  mention  presently :  otherwise,  it  would  undoubtedly 
stick  in  the  cavity,  and  by  its  accumulation,  would  extend  the  parietes, 
until  it  caused  the  destruction  and  disruption  of  the  viscus.  But  this 
fluid  increases  and  decreases ;  which  is  a  proof  of  the  presence  of  a 
corresponding  active  force. 

(q)  The  various  circumstances  which  we  have  adduced,  clearly  shew, 
that  these  glands  have  a  certain  alternate  action,  or  systole  and  diastole ; 
but  the  question  occurs.  Whether  or  not  this  action  be  coincident  with 
the  pulse  of  the  heart  ?  This  is  easily  answered :  for  in  the  primeval 
state,  before  the  pulmonic  bellows  are  opened,  or  breathe,  there  is  no 
reciprocation  of  motion  excepting  only  that  of  the  heart ;  so  that  at 
this  time  these  capsules  cannot  possibly  vibrate  any  otherwise  than 
synchronously  with  the  heart.  But  after  the  primeval  state,  that  is, 
after  birth,  when  the  lungs  have  been  opened,  and  installed  into  their 
reciprocal  movements,  it  is  evident  from  many  considerations,  that 
these  glands  follow  the  same  alternate  movements  as  all  the  other  ab- 
dominal viscera ;  and  thus  undergo  changes  of  state  even  as  respects 
their  motion,  and  come  over  to  the  pulmonic  movements  ;  nor  does  it 
appear  that  they  can  possibly  pass  into  any  other,  inasmuch  as  they 
are  connected  and  fixed  to  the  diaphragm  and  peritonaeum,  as  well  as  to 
the  kidneys.  The  case  of  these  glands  seems  to  be  similar  to  that  of 
all  the  other  members ;— even  of  the  cerebrum  itself,  which  in  this 
primeval  state  draws  its  breath  in  exact  coincidence  with  the  systole  and 
diastole  of  the  heart.  But  immediately  after  birth,  and  the  opening  of 
the  lungs,  it  alters  its  motion,  and  comes  down  to  the  pulmonic  res- 
piration ;  as  I  shall  endeavor  to  shew  further  in  my  Analysis  of  the 
Cerebrum. 

(r)  Respecting  the  derivation  of  arterial  blood  into  these  glands, 
Winslow  says,  ''The  blood-vessels  of  these  glands  come  from  the 
emulgent  and  diaphragmatic  arteries  and  veins,  from  the  aorta  and 
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As  they  attract  this  blood  firom  the  arteries^  so  also  they  attract 
a  large  quantity  of  serum  jBpom  the  cellular  coat  of  the  perito- 
naeum^ and  of  the  neighboring  viscera^  above  all^  immediately 
from  that  of  the  kidneys.  This  is  proved  by  their  place  of  in- 
sertion  under  the  diaphragm ;  by  their  uninterrupted  commimi- 
cation  with  the  kidneys ;  by  the  permeability  of  the  membranes ; 
and  likewise  of  the  coats  which  surround  the  vessels  at  this 
spot  {s) ;   by  the  fulness  of  the  same  in  the  foetus^  in  which 

vena  cava,  firom  the  coeliac  artery,  &c.  They  are  not  always  derived 
from  the  same  sources,  nor  is  their  number  the  same  in  all  subjects" 

(n.  267). 

(«)  That  the  succenturiate  kidneys  are  as  it  were  two  corcula  or 
little  hearts,  for  circulating,  not  the  blood,  but  the  serum  which  flows 
through  the  cellular 'tissues  of  the  peritonaeum  and  its  viscera,  may  be 
inferred  from  many  considerations;  that  is  to  say,  by  following  the 
course  of  the  arguments  brought  forward  in  this  chapter.  From  their 
insertion  into  the  peritonaeum,  where  it  is  connected  to  the  lower  sur- 
face of  the  diaphragm,  (see  above,  t  and  k,)  at  the  very  spot  to  which 
the  humor  contained  in  this  tissue,  is  naturally  derived.  That  this 
spot  is  a  kind  of  centre  of  confluence,  may  be  seen  in  the  Chapter  on 
the  Mesentery.  "  The  capsules,"  says  Winslow,  "  are  attached  to  the 
kidneys  by  the  cellular  tissue  of  the  adipose  membrane,  of  whick  a 
thin  portion  insinuates  itself  between  them  and  the  kidneys,  and  also 
between  them  and  the  diaphragm  :  so  that  they  are  connected  to  both 
entirely  by  the  cellular  tissue"  (n.  268).  Nor  can  it  be  questioned 
that  a  sero-aqueous  stream  is  constantly  permeating  this  tissue,  inas- 
much as  the  tissue  is  made  up  of  continual  cells,  which  intercommuni- 
cate ;  and  inasmuch  as  any  fluid  injection  distends  large  portions  of  it. 
And  a  similar  tissue  also  accompanies  the  peritonaeum  under  the  dia- 
phragm. The  fact  is  rendered  still  plainer  in  dropsy,  tympanitis,  and 
similar  diseases.  The  sources  of  this  humor  are  as  many  in  number  as 
the  viscera ;  the  whole  expanse  of  the  peritonaeum  is  its  field.  If  it 
has  sources  and  springs,  it  must  of  course  have  a  circulation,  and  it 
must  have  places  of  discharge ;  and  if  the  latter,  surely  the  primary 
place  thereof  must  be,  at  the  centre  of  the  various  motions ;  conse- 
quently at  the  place  where  the  renal  capsules  are  situated.  These 
glands  have  a  similar  communication  with  the  kidneys ;  as  shewn  by 
Winslow's  observation  just  quoted.  That  the  veins  and  arteries  are 
likewise  tunicated  and  cellulated,  is  proved  by  the  experience  of  many 
authors.     "The  capsular  arteries  and  veins,"  says  Winslow,  "  seem  to 
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these  membranes  abound  in  senim^  whicli  in  the  foetal  state 
serves  instead  of  chyle  (/).  This  serum  is  commixed  with  the 
arterial  bloody  in  the  glandular  follicles  which  occupy  the  sur- 
face^ and  in  which  the  extremities  of  the  cellular  texture  also 
terminate  (ti).  The  mixture  is  conveyed  through  tubuli  of  a 
similar  nature^  and  which  have  a  similar  operation^  into  the 
common  cavity  {r),  where  it  is  rolled  about  in  a  mass.     A  part 

be  invested  by  a  sheath,  that  penetrates  into  the  glands"  (n.  267). 
Respecting  the  sheath  of  the  vessels  we  shall  have  much  to  say  in  the 
Chapter  on  the  Kidneys.  And  as  this  vaginal  covering  is  derived  from 
the  peritonseum,  and  penetrates  into  the  very  glands  which  occupy  the 
surface,  it  therefore  follows,  that  the  humor  attracted  from  the  peri- 
tonaeum by  the  activity  of  the  glands,  is  constantly  poured  into  the 
glandular  qpmpages  itself,  and  thus  carried  into  circulation. 

(t)  The  large  quantity  of  humor  that  permeates  these  membranes 
in  the  foetus,  may  be  inferred  from  the  soilness,  delicacy  and  tumidity 
of  the  membranes  and  cuticles,  and  from  the  infinite  number  of  arteries 
that  go  to  the  latter,  and  towards  the  circumferences  or  surfaces,  during 
embryonic  life  ;  from  the  copious  secretion  for  which  there  is  as  yet  no 
passage  by  the  kidneys  into  the  bladder ;  from  the  Hquor  amnii,  which 
exudes  entirely  from  the  cuticle ;  and  lastly,  from  the  re-absorption  of 
the  same  liquor  amnii,  which  is  like  true  chyle.  These  circumstances 
go  to  prove,  that  this  humor,  which  \a  the  serum  secreted  from  the 
maternal  blood,  can  have  no  other  proper  receptacle  assigned  to  it, 
than  the  extensive  tract  of  the  peritonaeum  and  pleura.  If  so,  there 
must  then  be  certain  glandular  organs,  placed  at  the  very  centre,  for 
the  purpose  of  maintaining  the  circulation  of  this  humor. 

(u)  We  are  still  more  fully  confirmed  in  these  views,  when  we  bear 
in  mind,  that  the  peritoneal  coat  is  prolonged  into  the  very  glands  or 
minutest  follicles  of  this  viscus,  and  there  terminates ;  as  we  also  ob- 
served before  of  the  glands  of  the  liver  and  pancreas.  And  the  tissue 
of  the  peritonaeum  is  prolonged  thither,  not  only  immediately,  but  also 
mediately,  by  the  coats  of  the  vessels,  which  are  rooted  in  the  very 
glands.  Thus  of  necessity,  the  serum  extracted  from  the  cellular  coat, 
is  thoroughly  mingled  with  arterial  blood,  in  the  very  glands  or  follicles. 
That  the  cellular  coat  terminates  in  these  glands,  see  above  (s) :  and 
likewise  the  vessels  (m). 

(;r)  Respecting  which,  Malpighi  says,  *' These  yellow  bodies  are 
probably  the  loculi  of  glands,  the  humor  separated  by  means  of  which 
is  sent  through  the  tubular  bodies,  as  excretory  vessels,  towards  the 
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of  this  mass  is  absorbed  by  the  veins  which  reticularly  over- 
spread the  cavity  (y) ;  a  part^  by  the  glands  which  in  great  num- 
bers occupy  its  parietes  (xr) ;  a  part  is  expressed  through  the 
foramina  by  the  renal  gland  itself  (a) ;  and  fix)m  the  foramina 
into  considerable  veins^  perforated  as  in  the  spleen  (i).  The 
quantity  of  serum  commixed  with  the  arterial  blood,  so  increases 

centre"  (n.  269).  That  the  operation^  as  commenced  in  the  gland 
itself, — that  is  to  say,  the  mingling  of  the  serum  with  the  blood, — 
continues  throughout  the  tubuli,  may  be  inferred  for  the  same  reason, 
as  adduced  above  in  treating  of  the  liver,  respecting  the  pori  bilarii 
(n.  209).  For  the  gland  is  only  the  head  of  its  duct  or  tubulus,  and 
therefore,  its  principle  of  action,  and  causes  in  the  parts  which  succeed 
it,  a  similar  action ;  which  is  also  shewn  by  the  dark  color  wherewith 
the  tubuli  are  tinged,  this  being  produced  by  the  ramification  of  arteries 
through  them  here  and  there,  in  the  same  manner  as  through  the  gland 
itself.  **  When  one  of  the  succenturiate  kidneys,"  says  Malpighi,  **  is 
divided  lengthwise,  its  substance  is  seen  to  consist  of  fibrous  bodies, 
passing  from  the  circumference  towards  the  centre,  just  as  in  the  kid- 
neys. These  bodies  are  yellowish,  and  suppHed  with  blood-vessels; 
[whence]  they  have  [also]  a  reddish  tinge"  (n.  269).  This  substance 
wherewith  the  concave  surface  is  covered,  and  which  seems  to  be  pro- 
duced by  the  extremities  of  the  tubuli,  is  compared  by  Malpighi  to 
"  mucous  substance"  (tlnd,),  and  by  Winslow  is  said  to  "  consist  of 
short,  strong  villi"  (n.  267). 

(y)  Respecting  the  vessels  in  the  cavity,  Malpighi  says,  '*  An  ex- 
tended network  is  formed  of  the  extremities  [of  the  excretory  vessels]  ; 
its  unequal  meshes  representing  as  it  were  so  many  stigmata  or  points" 
(n.  269).  And  Winslow  says,  ^'^The  blood-vessels  are  distributed  on 
the  sides  of  the  cavity.  .  .  .  The  capsular  vein  communicates  with  the 
inside  of  the  capsule"  (n.  267). 

(z)  "The  sides  of  the  cavity,"  says  Winslow,  "appear  to  be 
wholly  glandular,  and  covered  with  very  fine,  small  follicular  corpus- 
cules"  (n.  267). 

(a)  Respecting  these  foramina  in  the  cavity,  and  the  corresponding 
foramina  in  the  veins,  see  Malpighi,  n.  269. 

(b)  Respecting  these,  Malpighi  says,  "  This  [venous]  duct  or  cavity 
is  lined  by  a  fine  membrane,  which  is  studded  with  innumerable  fora- 
mina of  irregular  figure"  (n.  269).  And  Winslow  says,  "When  the 
capsular  vein  is  opened  with  a  lancet,  we  find  in  it  several  small  open- 
ings (n.  268).    This  vein  communicates  with  the  inside  of  the  ci^>sule. 
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the  vein^  that  it  greatly  exceeds  the  parent  artery  in  size  (c). 
This  vein  is  itself  the  real  excretory  vessel  which  is  said  to  be 
wanting  in  these  glands  {d).  The  part  left  in  the  cavity^  and 
which  resembles  bile^  seems  to  be  an  extract,  or  quintessence, 
whereof  a  small  quantity  wiU  convert  a  large  quantity  of  serum 
into  blood  (e).  Thus  the  suprarenal  gland  is  constantly  main- 
taining a  circulation  of  the  chyloid  serum  through  the  cellulated 
coats  of  the  peritonseum  and  its  viscera ;  just  as  the  embryonic 
heart  maintains  the  circulation  of  blood  through  the  vessels ; 
and  it  unites  this  nutritious  and  richly  spirituous  liquid  to  the 
blood,  and  remits  the  product  into  the  sanguineous  circulation. 
These  fruits  of  its  labors  it  pours  forth  into  the  emulgent  vein, 
and  into  the  vena  cava,  dose  under  the  stream  which  the  liver 


much  in  the  same  way  as  the  splenic  vein  communicates  with  the  cells 
of  the  spleen"  (n.  267). 

(c)  That  the  serum  of  the  cellular  tissue  of  the  peritonaeum,  in 
these  glands  is  mingled  with  the  blood,  is  clearly  evident  from  the  large 
size  and  tumid  appearance  of  the  vein  as  compared  to  the  artery,  and 
which  proves  that  a  greater  quantity  of  liquid  is  carried  out,  than  is 
brought  in  by  the  artery.  **  The  capsular  vein,"  says  Winslow,  ''  is 
large  compared  to  the  arteries,  which  are  very  small"  (n.  267).    - 

(d)  Malpighi  describes  this  vein  as  a  "  broad  and  capacious  duct, 
which  opens  externally"  (n.  269)  ;  and  also  acknowledges  it  as  an  ex- 
cretory vessel. 

(e)  That  the  juice  of  the  cavity  of  these  glands,  which  at  one  time 
is  of  a  yellowish,  at  another  time  of  a  brownish  color,  is  a  kind  of 
extremely  pure  extract  of  the  blood,  and  has  a  power  of  imparting  a 
certain  sanguineous  tincture  and  nature  to  the  serum,  is  here  stated  as 
a  conclusion  from  what  has  gone  before  :  inasmuch  as  it  is  the  office  of 
these  glands  to  commix  the  embryonic  serum  or  chyle  with  the  blood. 
This  much  at  least  b  certain,  that  immense  numbers  of  lymphatics 
permeate  these  capsules  after  birth,  and  in  adult  subjects,  and  that  no 
more  serum  is  admixed,  than  is  wanted  for  the  blood.  Hence  it  fol- 
lows, that  this  juice  is  an  extract  most  rich  in  blood,  one  drop  of  which 
will  ensanguinate  a  little  volume  of  serum.  The  bile,  which  it  resem- 
bles, is  also  a  product  of  the  blood,  but  of  the  stale  blood.  Whether 
this  juice  has  the  like  property  in  adults,  I  leave  for  ftuther  enquiry  ; 
also,  whether  experience  be  in  agreement  with  what  I  have  previously 
stated. 
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brings  out  through  the  canalis  venosus(/) ;  and  this^  in  order 
that  the  fresh  maternal  bloody  which  has  been  driven  through 
the  umbilical  vessels^  and  through  the  glands  of  the  liver^  at 
this  first  passage  into  the  vena  cava^  may  be  mingled  thoroughly 
with  the  embryonic  blood  which  has  been  just  tempered  in  the 
renal  glands^  and  cohobated  with  the  chylific  essence ;  so  that 
the  quality  of  the  blood  that  is  returning  to  the  auricle  of  the 
heart,  and  which  must  be  sent  thence  into  the  arteries  without 
passing  through  the  filters  of  the  lungs,  may  be  accommodated 
to  all  the  necessary  uses  :  also,  that  the  quantity  demanded  by 
the  heart  and  the  little  viscera,  may  be  instantly  supplied  by 
this  short  cut,  from  the  proper  store,  and  that  no  lai^r  quan- 
tity of  the  maternal  blood  may  be  extorted  by  the  liver,  than  is 
just  calculated  to  supply  the  want  {ff).    Moreover,  these  glands 

(/)  This  is  shewn  by  its  very  situation,  for  it  eructates  the  venous 
blood  into  the  cava,  dose  under  the  ductus  venosus  of  the  liver. 
**  The  gland  on  the  right  side,"  says  Winslow,  "  is  partly  connected  to 
the  diaphragm,  under  and  very  near  the  adhesion  of  the  great  lobe  of 
the  liver  to  that  muscle"  (n.  268).  For  the  vena  cava,  from  the  liver 
to  its  bifurcation,  receives  the  greatest  supply  of  blood  by  the  emulgent 
veinsy  which  are  the  largest  of  all  the  veins  sent  to  it  from  the  trunk 
in  this  part.  The  blood  of  the  capsules  is  poured  into  the  emulgent 
veins  from  above,  and  passing  through  them,  speedily  rises  in  the  vena 
cava,  to  lose  its  stream  in  that  of  the  liver:  not  to  mention  other 
little  streams  which  communicate  occasionally  through  the  diaphragm- 
atic veins.  Thus,  the  renal  capsules  appear  to  perform  a  somewhat 
similar  office  in  embryos,  to  the  liver  in  adults ;  namely,  to  mingle  the 
chyle  with  the  blood.  (I  call  the  embryonic  serum,  chyle,  because  it 
is  not  unlike  chyle,  in  its  purity  and  other  properties,  as  appears  from 
the  liquor  amnii,  which  is  serum  of  the  kind,  and  yet  serves  for  chyle.) 
But  these  chylo-serous  corcula — ^the  renal  capsules — are  deprived  of 
their  office,  as  soon  as  the  liver  begins  to  refine  the  chyle,  and  to  inau- 
gurate it  into  the  blood. 

(ff)  That  embryos  suck  out  the  maternal  blood  through  the  umbi- 
lical vessels ;  and  that  the  blood  is  by  no  means  poured  in  without 
invitation  by  the  womb,  will  be  shewn  in  Part  V.  Were  it  not  for  the 
insinuation  of  this  blood  into  the  cava,  close  under  the  ductus  venosus 
of  the  liver,  more  than  is  wanted  would  certainly  be  emulged  from  the 
maternal  store,  and  the  security  of  the  embryo  would  be  destroyed. 
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regulate  the  quantity  of  blood  that  passes  down  to  the  inferior 
viscera,  and  thus  prevent  them  from  rushing  precipitately  into 
their  offices  before  their  appointed  time.  The  suprarenal  glands 
administer  this  high  office,  when  nature  alone  holds  the  rod  of 
empire ;  and  therefore,  at  this  period,  they  are  tumid,  large  and 
agile  :  but  when  other  noble  organs  engage  in  the  direction  of 
affairs,  and  also  distribute  certain  provinces  among  the  rest  of 
the  viscera,  then  the  power  of  these  glands  is  greatly  circum- 
scribed :  hence,  as  they  advance  in  age,  they  contract  and  waste, 
and  at  length  are  consumed  as  of  but  little  account. 

276.  These  glands  render  especial  and  valuable  service  to 
the  kidneys,  to  which  they  are  closely  bound.  In  the  brief  life 
b^ore  Hrth,  they  divert  the  abundant  stream  of  serum  from  the 
voracious  gorge  and  swallow  of  those  organs  :  they  draw  it  into 
themselves  through  the  cellular  recesses  underneath  their  mem- 
branes, and  remit  it  into  the  sanguineous  circulation  (A).  For 
it  must  be  of  very  great  importance,  to  prevent  the  kidneys 
from  seizing  this  innocuous  and  nourishing  serum  of  the  bloody 
and  banishing  it  from  the  little  circle  and  gyre  of  embryonic 
life.  On  this  account,  these  glands  are  closely  connected  to  and 
implanted  on  the  kidneys  (i) ;  and  separated  from  them  by  only 

(A)  We  shall  shew  in  the  following  Chapter,  when  treating  of  the 
Kidneys,  that  the  greatest  care  is  exercised  to  prevent  the  finer  part  of 
the  serum  of  the  blood  from  being  thrown  out  along  with  the  urinous 
part,  and  to  separate  the  former,  and  throw  it  towards  the  surface : 
and  inasmuch  as  this  part  is  intended  to  be  remitted  into  the  blood, 
the  renal  capsules  are  placed  ready,  to  draw  it  off  from  the  cellular 
tissue.  Thus  these  glands  are  receptacles  and  absorptories  of  the  finer 
lymph,  to  prevent  it  from  escaping  in  combination  with  the  urine,  and 
to  restore  it  to  the  blood.  This  is  the  case  after  birth.  But  in  em- 
bryos, all  the  serum  which  passes  to  the  kidneys  is  drawn  into  the 
capsular  vortices,  for  thb  serum  is  not  yet  polluted  with  urinous  impu- 
rities, but  is  like  well-defecated  chyle,  nourishing  and  genuine :  where- 
fore its  loss  is  anxiously  prevented.  For  the  human  embryo  has  no 
allantoid  coat  for  receiving  the  worthless  serosity  ejected  through  the 
urachus,  as  the  embryos  of  animals  have.  Respecting  the  circulation 
of  this  serum,  we  shall  treat  more  ftilly  in  the  Part  on  the  Membranes 
of  the  Embryo,  the  Anmion  and  Chorion. 

(t)  The  suprarenal  g^ds  he  closer  upon  the  kidneys  in  the  foetus 
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a  filamentary  or  cellular  tissue  {k) :  and  for  the  same  reason^  the 
glands  and  kidneys  have  common  and  intercommunicating  ves- 
sels^ surrounded  with  a  similar  capsule  or  continuous  sheath  (/) : 
and  moreover^  a  large  number  of  fibres  are  sent  to  these  glands 
by  the  renal  plexus  (m).  Thus  they  are  diverticula^  and  at  this 
time^  true  succenturiate  kidneys.  In  the  life  after  birth,  they  still 
keep  this  appointment  of  embryonic  life ;  for  they  prevent  the 
kidneys  with  their  now  gaping  jaws  fix)m  devouring  the  pure 
and  nourishing  part  of  the  serum  (n) ;  they  draw  off  the  lymph 
rich  in  chyle  and  spirit^  by  the  same  porous  channel^  and  restore 
it  to  the  blood  through  the  twofold  avenues  of  the  veins  and  lym- 
phatics (o)  :  they  also  tincture  it^  as  it  appears^  with  the  essence 
of  their  juice^  and  after  the  bond  is  broken^  they  again  espouse 
it  to  the  blood. 

277.  But  although  these  succenturiate  kidneys  stand  in  a 

than  after  birth ;  and  this,  in  order  that  they  may  transfer  to  them- 
selves the  whole  of  the  serum.  ''In  the  foetus/'  says  Morgagni, 
''  these  glands  seem  to  constitute  one  body  with  the  kidneys,  but  in 
adults  there  ia  a  greater  distinction  between  the  two"  (n.  270) ;  and 
Winslow  says,  ''  These  capsules  are  very  large  in  the  foetus,  and  dimi- 
nish as  age  advances"  (n.  267).  Which  shews  that  there  is  a  more 
remarkable  mutual  intercourse  between  them,  and  the  kidneys  in  the 
former  period  than  in  the  latter. 

(k)  See  the  opinions  expressed  and  the  citations  made  just  above, 
in  note  (s). 

(t)  See  note  (s),  and  the  following  Chapter,  on  the  Kidneys. 

(m)  The  immense  quantity  of  fibres  given  off  first  to  these  capsules 
from  the  common  and  renal  plexuses,  is  evident  from  the  number  of 
fibres  which  enter  them.  "The  nerves,"  says  Winslow,  "on  each 
side,  are  supplied  by  the  neighboring  semilunar  ganglion,  and  by  the 
renal  plexus  which  depends  on  it"  (n.  267) :  and  Malpighi  says,  "  I 
have  clearly  made  out  that  it  [the  mucous  substance]  is  supplied  with  a 
beautiful  network  of  vessels,  and  particularly  with  vast  numbers  of 
white  nerves,  reticularly  interwoven"  (n.  269).  That  during  the  ob- 
scure or  uterine  period  of  life,  the  office  of  the  kidneys  is  transferred  to 
the  renal  glands  by  the  action  and  through  the  influx  of  these  fibres, 
may  be  easily  demonstrated. 

(n)  See  note  (A),  just  above. 

(o)  That  they  abound  in  lymphatics,  see  Heister,  n.  266. 
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conjugal  and  social  relation^  as  respects  their  office^  with  the 
kidneys^  yet  inasmuch  as  they  include  the  ordinances  of  two 
distinct  lives,  they  always,  by  their  aid,  contribute  in  some  way 
to  the  purpose  and  use  of  the  other  viscera;  and  while  they 
extract  from  the  peritonaeum  and  the  common  lake  of  the  blood 
the  purer  portion  of  the  serum,  as  the  kidneys  extract  the  more 
feculent  portion,  they  also  claim  for  the  spleen  the  blood  de- 
prived of  serum,  and  which  will  be  serviceable  to  it  in  perform- 
ing its  work  (p) :  and  while  they  also  carry  off  the  very  flower 
of  the  blood,  and  marry  it  to  the  virgin  serum,  they  claim  the 
senile  and  comparatively  worthless  portion  for  the  spleen  and 
pancreas,  and  for  the  liver  and  gall-bladder  (q^).  They  also 
snatch  it  away  from  the  spermatic  syphons  and  the  testicles,  and 


(p)  We  shewed  in  the  Chapter  on  the  Spleen,  that  the  spleen  de- 
mands a  blood  deprived  of  serum,  and  that  on  this  account  the  splenic 
artery  passes  under  the  border  of  the  pancreas,  in  order  that  the  pan- 
creas may  take  away  the  serum,  and  throw  it  into  the  pancreatic  juice ; 
so  that  the  spleen  may  not  only  separate  and  divide  the  blood  which 
has  coagulated  into  clots  and  lumps,  but  also  submit  to  the  liver  the 
pure  blood  that  may  be  a  menstruum  for  the  chyle,  which  the  liver 
refines ;  and  at  the  same  time,  that  the  liver  may  reduce  and  break  it 
up  more  easily,  and  cast  it  into  the  bile,  and  thus  renovate  it.  In  this 
business,  the  renal  glands  perform  a  valuable  service  for  the  spleen, 
inasmuch  as  they  carry  off  the  purer  portion  of  the  serum,  in  the  same 
way  as  the  kidneys  carry  off  the  stale  portion.  But  with  respect  to  the 
blood's  mode  of  purification,  it  is  very  different  in  the  spleen  from  what 
it  is  in  the  renal  glands :  for  in  the  spleen  the  blood  is  purged  of  all 
serosity,  whereas  in  these  glands  the  blood  is  intimately  mingled  with 
the  serum ;  that  is  to  say,  with  the  finer  serum  which  is  proximate  in 
essence  to  the  blood.  It  would  be  very  desirable  to  state  the  particular 
operation  of  each  in  a  single  word,  did  language  admit  of  our  expressing 
distinctions  which  are  at  present  so  little  known  or  recognized.  The 
operation  of  the  succenturiate  kidneys  seems  to  be  a  kind  of  initiatum 
of  the  serum  into  the  blood :  that  of  the  spleen,  a  lustration  of  the 
serum  from  the  blood. 

(q)  For  the  reason  given  in  the  analysis  of  these  bodies,  namely, 
that  the  old  and  hard  blood  may  be  resolved  into  its  constituent  parts, 
and  thus  regenerated,  and  that  at  the  same  time  it  may  serve  as  a  men- 
struum for  the  chyle. 
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thus  hinder  and  prohibit  the  immoderate  influx,  downpour,  and 
seizure  of  the  flower  of  the  blood,  into  those  wanton  and  vora- 
cious oi^ans  (r).  This  the  renal  glands  transmit  from  the  aorta, 
by  the  shortest  circle  and  passage,  into  the  middle  of  the  vena 
cava(«),    and  submit  to  the  hepatic  blood,  swollen  with  new 

(r).  The  spermatie  vessels  arise  sometimes  from  the  emulgent  arte- 
ries, sometimes  immediately  from  the  aorta ;  consequently,  in  the  very 
vicinity  of  the  capsular  or  atrabiliary  vessels.  That  the  purest  blood, 
rich  in  spirit,  prolific  and  genial,  flows  into  the  seminal  vessels,  is  suffi- 
ciently evident  from  the  office  of  the  viscera  to  which  they  convey  it. 
Not  only  the  kidneys  but  also  the  biliary  capsules  are  placed  dose  to 
these  vessels,  and  they  all  drink  their  beverage  as  it  were  out  of  one 
patine  or  goblet ;  but  the  true  renal  arteries  imbibe  a  widely  different 
blood  to  the  capsular  arteries,  and  the  spermatic,  to  both.  The  viscera 
themselves,  by  virtue  of  their  construction,  make  their  choice,  and 
allure,  invite,  and  demand  their  blood,  as  we  have  frequently  stated 
before.  Inasmuch  then  as  the  testicles,  epididymes,  vesiculae  semi- 
nales,  and  prostate  gland,  seize  so  large  a  quantity  of  the  pure,  new, 
and  regenerated  blood,  and  with  such  avidity  and  ardor,  it  seems, 
therefore,  to  be  necessary,  that  some  organ  should  be  appointed  over 
them,  to  temper  and  moderate  their  fire,  and  to  rescue  a  portion  from 
their  grasp,  and  transmit  it  by  a  short  cut  into  the  vena  cava — the 
middle  venous  lake — so  that  the  sanguineous  mass  may  not  be  despoiled 
of  its  noblest  part  by  the  flames  of  the  animal  inclinations.  Hence  it 
seems  probable,  that  when  we  abstain  longer  than  usual  from  venery, 
this  richly  endowed  and  prolific  blood  makes  a  short  gyre  and  circle 
through  these  capsules,  as  diverticula. 

(s)  In  no  part  of  the  body  is  there  a  shorter  passage  or  transit  from 
the  aorta  into  the  vena  cava,  than  through  these  capsules,  and  through 
the  kidneys  themselves ;  the  latter  being,  however,  somewhat  longer 
than  the  former.  The  blood  drawn  up  through  the  carotid  arteries,  has 
to  pass  through  the  whole  of  the  superior  province — through  the  pro- 
vince of  the  head — ^before  it  is  returned  by  the  jugular  vein.  The  blood 
poured  into  the  subclavian  arteries,  passes  all  along  the  arms,  to  the 
tips  of  the  fingers.  The  blood  of  the  intercostal  arteries  is  diffused 
through  the  whole  region  of  the  chest,  and  through  all  its  muscles. 
The  blood  of  the  diaphragmatic  artery  circulates  through  the  plane  of 
the  diaphragm.  The  blood  of  the  coeliac  artery  does  not  arrive  in  the 
vena  cava,  until  it  has  passed  through  the  spleen,  the  pancreas,  the 
stomach,  the  intestines  and  the  omentum.     So  likewise  the  blood  of 
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chyle,  and  commix  the  two,  and  deliver  them  to  the  heart. 
Thus  all  things  proceed  auspiciously,  according  to  nature's  de- 
crees. But  the  case  is  altered  as  age  advances ;  for  in  process  of 
time  these  organs  exchange  their  once  powerful  and  florid  estate 
for  a  mean  and  wasted  condition ;  their  function  is  alienated  and 
cut  off;  with  this,  their  use  is  confined  and  lessened;  and  their 
texture  is  restricted  and  unwoven  as  their  use  diminishes :  from 
manifold  causes  (f). 

the  mesenteric  and  iliac  arteries,  &c.  Wherefore  it  appears,  that  the 
shortest  passage  for  the  blood  from  the  aorta  into  the  cava,  is  through 
these  glands,  and  it  is  still  shorter  when  the  [capsular]  branches  arise 
from  the  aorta  itself,  as  represented  by  Eustachius,  TalnU.  Anat,, 
tab.  i.,  fig.  2,  4,  5.  Thus  no  other  members  transmit  the  blood  in  so 
short  a  time  as  the  capsules,  or  are  so  competent  as  they  to  supply  the 
venous  blood  from  the  abundant  arterial  blood  which  passes  to  them, 
when  the  heart  requires  this  to  be  done,  and  when  the  viscera,  superior 
and  inferior,  require  it  from  the  heart.  Provision  is  made  in  this  way 
for  the  hepatic  blood  particularly,  which,  through  this  short  passage, 
is  qualified  for  every  use,  according  to  every  want,  purpose,  and  neces- 
sity of  state.  So  all  things  proceed  auspiciously,  according  to  the 
decrees  of  nature. 

(t)  There  are  many  causes  why  the  renal  glands  gradually  decrease, 
waste,  lose  their  shape,  are  removed  from  their  fellow-kidneys,  and  as 
it  were  grow  old  and  die.  Speaking  generally,  these  causes  may  be 
divided  into  natural  and  accidental.  The  natural  causes  appear  to  be, 
that  the  serosity  of  the  peritonaeum,  as  well  as  the  nobler  blood,  are 
sent  in  another  direction ;  namely,  that  one  portion  [of  the  former]  is 
carried  away  by  the  salivary  glands,  and  converted  into  sahva ;  that 
another  portion  is  taken  by  the  pancreas,  and  forms  the  pancreatic 
juice ;  another  by  the  kidneys  themselves  ;  that  a  part  is  taken  by  the 
omentum  and  the  other  adipose  coats  or  planes,  and  made  into  fat,  to 
be  laid  up  therein  for  use ;  a  part  also  by  the  genital  members,  which 
require  a  large  quantity  of  fine  serum ;  as  will  be  seen  in  Part  lY. 
Besides  which,  the  lymphatics  of  nearly  all  the  viscera,  convey  it  in 
large  streams  to  the  receptaculum  chyli,  and  to  the  cup  at  the  head  of 
the  thoracic  duct,  as  well  as  immediately  into  the  veins.  In  a  word, 
quite  a  different  form  of  government  has  succeeded  to  the  former  simple 
form :  thus  the  function  of  these  glands  is  alienated,  and  their  use 
diminished.  The  accidental  causes  are  the  numerous  afiections  or 
passions  of  the  animus,  and  diseases  of  the  body,   which  too  often 
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interrupt,  and  even  pervert,  these  natural  circles  and  states.  Luxury, 
and  the  immoderate  lust  of  indulging  the  palate  and  cramming  the 
belly,  stimulates  the  saHvarj  glands,  and  the  other  viscera,  to  pour 
forth  salivary  juices  and  digestive  menstrua  in  immense  abundance. 
Immodbrate  veneiy  also  draws  off  the  purest  serum  and  blood  from 
their  natural  circles,  and  dries  the  very  membranes.  All  the  other 
storms  of  the  animal  mind  are  similarly  hurtful,  and  confound  and 
defile  the  blood,  striking  it  with  heat  or  cold,  or  filling  and  cl(^ging  it 
with  phlegm.  Not  to  mention  an  infinity  of  other  causes,  and  old  age 
itself  among  them,  which  closes  up  the  minute  vessels,  blocks  the 
passages,  undermines  and  demolishes  the  strength  of  manhood,  and 
induces  torpor  and  sterility  upon  the  very  blood  and  its  serum.  By  all 
these  things,  the  function  of  the  suprarenal  glands  is  interrupted,  and 
their  use  diminished.  *'  To  discover  the  uses  of  these  capsules,"  says 
Winslow,  ^'we  must  attend  to  their  external  conformation,  which  is 
commonly  more  regular  in  the  foetus  and  in  young  children  than  in 
adults  and  old  people.  We  must  likewise  take  into  account  the  con- 
sistence and  solidity  of  their  substance,  which  is  greater  before  birth, 
during  childhood,  and  in  youth,  than  in  advanced  and  old  age,"  &c. 
(n.  268). 


CHAPTER  XIV. 


THE    KIDNEYS   AND   THE   URETERS. 

278.  Heister.  '^The  kidneys  are  two  red  yiscera,  of  something 
the  shape  of  a  kidney  hean.  They  are  situated  in  the  loins,  one  on 
each  side,  with  their  concave  part  turned  inward,  their  convex  part 
outward.  They  are  placed  near  the  two  last  false  rihs ;  and  one  of 
them  is  not  unfrequently  found  a  Uttle  above  the  other.  Sometimes  the 
left  kidney  is  the  highest,  sometimes  the  right,  contrary  to  the  common 
opinion.  The  kidneys  are  connected  with  the  loins,  the  lower  ribs,  the 
colon,  the  succenturiate  kidneys,  the  renal  vessels,  and  the  ureters. 
They  have  two  membranes,  an  external  or  common  membrane,  termed 
the  adipose  membrane,  which  is  strong,  surrounds  the  kidneys  loosely, 
and  is  furnished  with  its  own  proper  vessels.  The  other  membrane  is 
proper,  and  is  very  thin,  and  everywhere  adheres  closely  to  the  sub- 
stance of  the  kidneys.  The  kidneys  are  five  or  six  finger-breadths 
long,  three  broad,  and  about  a  finger-breadth  and  a  half  thick.  The 
surface  is,  in  adults,  smooth  and  even ;  but  in  the  foetus,  often  irregu- 
larly divided  into  a  number  of  lobes,  as  indeed  is  always  the  case  in 
calves,  oxen,  bears,  &c.  .  The  vessels  of  the  kidney,  like  those  of  the 
liver,  are  inclosed  in  a  membranous  or  capsular  production  of  the 
peritonaeum.  The  arteries  and  veins  are  large,  and  are  called  emulgent 
or  renal  vessels ;  sometimes  there  is  only  one  of  each,  sometimes  there 
are  several :  the  veins  come  from  the  vena  cava ;  the  arteries  from  the 
aorta.  The  nerves  are  from  the  renal  plexus.  The  excretory  duct  is 
called  the  ureter.  The  lymphatics  pass  to  the  receptaculum  chyU. 
The  substance  of  the  kidneys  is  firm  and  hard,  and  is  of  two  kinds. 
The  exterior  or  cortical,  according  to  Malpighi,  is  glandular ;  but  ac- 
cording to  Ruysch,  is  throughout  elegantly  vascular.  (Comp,  Anat.y  n. 
219.)     On  account  of  the  tubercles  sometimes  found  in  the  kidneys. 
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many  writers  have  endeavored  to  shew  that  their  substance  is  glan- 
dular ;  but  the  same  may  be  said  of  these  tubercles  as  of  those  in  the 
liver.  (Camp,  Anat,,  not.  22.)  The  interior,  which  is  tubular,  consist- 
ing of  the  tubuli  urinarii  Bellini,  terminates  in  eight,  ten,  or  twelve 
papillae,  which  open  by  a  multitude  of  Uttle  foramina  into  the  pelvis  : 
but  these  papillae  are  not  found  in  all  subjects.  The  pelvis  is  a  mem- 
branous cavity,  sending  out  several  processes,  called  the  tubuli  of  the 
pelvis,  which  surround  the  renal  papillae.  (Camp.  Anat,,  n.  219.) 

279.  "  The  ureters  are  two  membranous  canals,  of  about  the  thick- 
ness of  a  quill,  but  of  varying  diameter.  One  ureter  usually  extends 
from  each  kidney  to  the  bladder.  At  their  origin  from  the  kidneys, 
they  form  an  enlarged  infundibular  pelvis.  They  terminate  in  the 
posterior  inferior  part  of  the  bladder,  passing  obliquely  in  between  its 
membranes,  and  opening  into  the  bladder  in  a  valvular  manner,  by 
narrow  orifices,  which  admit  nothing  into  them  from  the  bladder. 
They  are  not  straight,  but  somewhat  bent,  so  as  to  resemble  the 
letter/.  Their  substance  b  membranous,  and  made  up  of  three  coats  ; 
1 .  a  common  coat  from  the  peritonaeum ;  2.  a  thin  muscular  coat ;  3. 
a  nervous  coat,  covered  with  a  lubricous  humor,  and  sometimes  exhi- 
biting glands.  The  blood-vessels  and  nerves  come  from  the  adjacent 
parts.  The  use  of  the  ureters  is,  to  receive  from  the  pelvis  the  urine 
secreted  in  the  kidneys,  and  to  convey  it  to  the  bladder ;  for  when  the 
ureters  are  obstructed,  the  urine  is  suppressed,  there  being  no  passage 
for  it  into  the  bladder.  They  are  often  found  of  an  unnatural  size, 
from  the  passage  through  them  of  renal  calculi."  (Camp.  Anai.y 
n.  221.) 

280.  WiNSLOW.  "  The  posterior  surface  of  the  kidneys  is  much 
broader  than  the  anterior ;  and  the  upper  extremity  is  likewise  broader 
and  a  Httle  more  curved  than  the  lower.  The  depression  in  the  small 
curvature  is  oblong  and  uneven,  resembling  a  sinus,  surrounded  by 
several  tubercles.  Vessels : — the  descending  aorta  and  inferior  vena 
cava  lie  between  the  kidneys,  close  to  the  bodies  of  the  vertebrae,  and 
to  each  other ;  the  artery  being  to  the  left,  the  vein  to  the  right.  Each 
of  these  vessels  sends  out  transversely  to  each  side,  a  considerable 
branch,  which  goes  to  the  kidney,  and  enters  its  sinus  or  depression  by 
a  number  of  branches.  Sometimes  there  are  more  than  one  of  each 
kind,  which  is  oflenest  the  case  with  the  arteries  ;  and  this,  sometimes 
on  one  side  only,  sometimes  on  both  sides.  The  veins  are  anterior  to 
the  arteries,  because  the  aorta  Ues  close  to  the  spine.  Nerves : — each 
renal  artery  is  surrounded  by  a  nervous  network,  termed  the  renal 
plexus,  which  supphes  a  great  number  of  filaments  to  the  kidneys : 
these  filaments  come  partly  from  the  semilunar  ganglia  of  the  two  great 
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sympathetic  nerves,  and  partly  from  the  hepatic  and  splenic  plexuses. 
The  renal  plexus  sends  likewise  some  filaments  round  the  renal  veins. 
Coats : — the  kidneys  are  surrounded  by  a  very  loose  membranous  and 
cellular  covering,  called  membrana  adiposa^  because  in  fat  persons  the 
cells  of  this  substance  are  filled  with  fat.  This  was  for  a  long  time 
considered  as  a  duplicature  of  the  peritonaeum,  the  true  membranous 
lamina  of  which,  however,  covers  only  the  anterior  surface  of  the 
kidneys,  and  consequently  they  lie  external  to  the  sac  of  the  perito- 
nseum  ;  l;»ecause  the  portion  of  peritonaeum  which  covers  them,  cannot 
be  regarded  as  an  entire  coat ;  so  that  the  only  common  coat  they  have 
is  the  cellular  tissue,  which  likewise  invests  the  renal  arteries  and  veins 
in  the  form  of  a  cellular  sheath.  The  proper  coat  of  the  kidneys  is 
composed  of  two  laminae,  having  between  them  a  very  fine  cellular  sub- 
stance, which  may  be  made  visible  by  blowing  in  between  the  laminae. 
The  external  lamina  is  very  thin,  and  adheres  very  closely  to  the  in- 
ternal lamina,  by  means  of  the  cellular  substance.  The  internal  lamina 
sends  a  number  of  processes  into  the  substance  of  the  kidneys,  from 
which  it  cannot  be  separated  without  tearing.  The  surface  of  the  ex- 
ternal lamina  is  smooth,  polished,  and  glistening ;  and  it  renders  the 
whole  convex  surface  of  the  kidney  very  even  and  uniform  in  adults : 
in  children,  this  convex  surface  is  in  a  manner  divided  into  lobes  or 
tuberosities,  almost  as  in  oxen  and  calves ;  and  in  grown  persons  we 
sometimes  find  the  same  inequalities.  The  blood-vessels,  after  entering 
the  kidneys,  ramify  in  all  directions,  and  these  ramifications  give  out 
capillary  branches,  which  go  all  the  way  to  the  surface,  where  they 
appear  like  irregular  stars,  and  sUpply  the  proper  membrane.  The 
proper  membrane  of  the  kidney  passes  to  the  smuosity  where  the  renal 
vessels  enter,  and  in  the  form  of  a  sheath  or  capsule  accompanies  all 
their  ramifications  into  the  intimate  substance  of  the  organ,  and  contri- 
butes in  part  to  form  the  pelvis  and  calices  or  infundibula.  Sometimes 
a  considerable  vessel  is  observed  to  go  into,  or  come  out  of,  the  middle 
of  the  convex  surface  of  the  kidney ;  but  this  is  not  common.  In 
case  this  occurs,  there  is  a  depression  at  which  the  proper  membrane 
enters,  and  communicates  vrith  that  portion  which  goes  in  by  the  sinus. 
The  timica  adiposa  or  common  coat,  which  invests  the  great  vessels 
until  they  enter  the  kidneys,  does  not  seem  to  accompany  them  any 
further ;  but  terminates  at  the  sinus,  in  the  interstices  between  the  ra- 
mifications. Structure  : — we  may  distinguish  three  different  substances 
in  the  kidneys :  an  exterior,  dense,  granular,  and  in  a  manner  cortical 
substance ;  a  middle  and  more  internal  substance,  medullary  and  radi- 
ated, and  which  is  termed  the  substantia  striata  and  tubulosa,  because 
it  appears  to  be  made  up  of  small  radiated  tubes  or  canaliculi ;  and  an 
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inner  or  third  substance,  which  is  only  a  continuation  of  the  second, 
and  terminates  on  the  inside  by  papillse;  for  which  reason  I  have 
named  it,  substantia  papillaris.  These  three  substances  may  be  seen 
distinctly  in  a  kidney  cut  into  two  equal  parts,  through  the  great  curva- 
ture. The  cortical  substance  will  then  be  observed  round  the  whole 
circumference  ;  and  by  the  microscope  we  perceive  it  to  be  of  a  spongy, 
granular,  and  sHghtly  waving  texture ;  all  its  parts  adhering  together 
closely  in  radiated  lines.  Its  color  is  a  bright,  whitish  grey.  By  fine 
injections,  and  during  inflammation,  we  discover  an  infinity  of  small 
capillaries,  which  run  in  various  directions  between  and  round  the  dif- 
ferent portions  of  this  texture  :  and  by  the  microscope  we  see  Hkewise 
a  number  of  small  red  corpuscules,  more  or  less  round,  and  disposed 
almost  Uke  bunches  of  currants.  These  corpuscules  are  perhaps  only 
the  ends  of  the  vessels,  cut  more  or  less  obliquely,  filled  either  with 
blood  or  with  colored  injection.  The  other  two  substances,  that  is,  the 
medullary  or  striated,  and  papillary,  are  really  but  one  and  the  same 
mass,  of  a  redder  color,  the  convex  side  of  which  rises  at  several  places 
into  largish  tubercles,  lodged  in  the  same  number  of  cavities  or  depres- 
sions. The  radiated  striae  arc  afterwards  continued  to  the  papillary 
portion ;  and  the  papillse  form  so  many  centres  of  these  radii,  opposite 
to  the  tubercles.  The  medullary  substance  is  hkewise  distinguished 
from  the  cortical,  by  the  arterial  and  venous  arches,  which  send 
branches  and  ramifications  on  all  sides ;  and  its  color  is  more  or  less 
red.  The  papillse,  which  are  only  a  continuation  of  the  medullary 
substance,  are  often  a  Uttle  paler  than  that  substance.  They  are  ten  or 
twelve  in  number,  perfectly  distinct  from  each  other,  and  form  each  a 
cone,  with  a  broad  base  and  ^  obtuse  apex.  At  the  end  of  each  pa- 
pilla we  see,  even  without  a  microscope,  in  a  small  depression,  several 
very  minute  orifices,  through  which  httle  drops  may  be  observed  to 
issue  when  the  papillse  are  compressed.  These  are  drops  of  urine, 
which  being  filtered,  partly  in  the  cortical,  partly  in  the  medullary 
substance,  afterwards  pass  through  the  tubuU  of  the  papillse,  and  are 
discharged  by  these  orifices.  The  pelvis  : — each  papilla  lies  in  a  kind 
of  membranous  calyx  or  infundibulum,  which  opens  into  a  common 
cavity,  called  the  pelvis:  all  the  calices  or  infundibula  open  into  it 
se[>arately.  This  pelvis  is  membranous,  being  of  the  same  structure  as 
the  calices,  of  which  it  is  a  continuation ;  and  its  cavity  in  man  is  not 
uniform,  but  divided  into  three  common  fundi  or  guise,  each  of  which 
contains  a  number  of  infundibula,  or  cahces  and  papillse.  Sometimes 
we  find  two  or  three  papillse  in  the  same  infundibulum.  At  the  place 
where  these  infundibula  surround  the  bases  of  the  papillse,  they  send 
productions  into  the  medullary  substance,  which  accompany  the  blood- 
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vessels,  and  serve  for  capsules  or  sheaths  to  all  the  vascular  arches, 
both  arterial  and  venous,  and  to  their  different  ramifications,  quite 
through  the  cortical  substance,  and  as  far  as  the  surface  of  the 
kidney. 

281.  ''The  ureters: — after  the  infundibula  have  contracted  in  a 
conical  form  round  the  apices  of  the  papillse,  each  of  them  forms  a 
small  short  tube  or  gullet.  These  various  tubes,  uniting  together  at 
different  distances  along  the  bottom  of  the  sinus  of  the  kidney,  form 
three  large  tubes  which  go  out  from  the  sinus,  in  an  oblique  direction 
from  above  downwards,  and  immediately  afterwards  unite  into  one 
trunk.  This  trunk  becomes  a  very  long  canal,  called  the  ureter.  In 
man,  the  three  tubes  supply  the  place  of  the  pelvis  in  animals,  and 
may  more  properly  be  termed  the  roots  or  branches  of  the  ureter,  than 
the  pelvis  ;  which  name  would  best  suit  the  trunk,  as  being  larger  than 
the  rest  of  the  ureter.  The  ureters  are  commonly  two  in  number,  one 
for  each  kidney ;  but  sometimes  there  are  more  than  two.  The  artery 
is  in  the  upper  part  of  the  sinus,  and  partly  in  front  of  the  vein :  the 
vein  is  about  the  middle,  and  between  the  artery  and  ureter ;  the  ureter 
is  in  the  lower  part,  a  Httle  behind  the  vein,  and  partly  surrounded  by 
a  branch  of  the  artery.  The  superior  branch  of  the  ureter  is  longer 
than  the  inferior,  because  of  their  oblique  direction  from  above  down- 
wards. From  this  description,  we  see  that  in  the  human  kidney  there 
is  no  other  common  or  uniform  pelvis  but  the  trunk  or  head  of  the 
ureter,  and  the  three  great  branches.  To  have  a  true  idea  of  their 
disposition,  we  must  imagine  that  the  ureter  enters  the  kidney  at  the 
lower  part  of  the  oblong  sinus,  and  that  it  increases  in  size  as  it  ad- 
vances, and  divides  into  three  branches  before  it  enters  the  substance  of 
the  kidney.  One  of  these  branches  may  be  reckoned  a  direct  continu- 
ation of  the  ureter,  and  it  is  longer  than  the  rest.  The  angles  between 
these  branches  at  their  bases,  or  at  the  head  of  the  ureter,  are  not 
pointed,  as  those  of  other  ramifications,  but  consist  of  a  round  curve, 
which  is  generally  surrounded  by  fat.  The  first  branches  of  the  ureters 
produce  other  small  branches  at  the  bottom  of  the  sinus,  which  are 
disposed  in  pairs.  These  collateral  branches  enlarge,  and  form  the 
calices  or  infundibula  in  which  the  papillse  are  lodged :  the  great  cir- 
cumference of  which  produces  in  the  substance  of  the  kidney  the 
different  sheaths  of  the  vascular  arches,  and  of  their  ramifications.  The 
internal  lamina  of  the  coat  of  the  kidney  is  continued  round  these 
sheaths,  and  the  external  lamina  expands  round  the  first  branches, 
round  the  trunk,  and  round  all  the  rest  of  the  ureter.  If  the  trunk  of 
the  ureter  be  spUt  on  that  side  which  is  next  the  vertebrse,  and  the 
section  be  continued  to  the  extremity  of  the  superior  branch,  we  may 
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observe  immediately  above  the  trunk  two  holcs^  lyiiig  near  each  other, 
which  arc  the  orifices  of  the  small  collateral  branches  or  gullets  of  the 
infundibula :  in  each  of  which  we  may  observe  the  apex  of  at  least  one 
papilla.     The  ureters  run  down  obliquely,  and  with  a  slight  curve,  from 
the  kidneys  to  the  front  of  the  lateral  parts  of  the  internal  or  anterior 
surface  of  the  sacrum,  and  passing  between  the  rectum  and  bladder, 
they  terminate  and  open  into  the  latter.     The  ureters  are  very  elastic 
canals,  which  yield  in  every  direction,  and  again  directly  regain  their 
pristine  cahbre,  unless  they  have  been  long  and  unnaturally  stretched. 
They  are  composed  of  three  proper  coats ;  the  first  or  external  of  which 
is  whitish,  of  a  very  compact  fibrous  texture,  and  yet  very  extensile, 
and  appearing  like  ordinary  cellular  tissue  degenerated.     The  middle 
coat  is  of  a  reddish  color,  stronger  than  the  first,  and  made  up  of  diffe- 
rent layers  of  fibres,  which  intersect  each  other,  and  it  is  difficult  to 
distinguish  whether  they  are  muscular  or  simply  membranous.     The 
innermost  coat  is  in  some  measure  ligamentary,  and  lined  by  a  very  fine 
membrane,  which  covers  an  exceedingly  delicate  vascular  network.     It 
is  slightly  granulated  Hke  shorn  velvet,  and  moistened  all  over  by  a 
mucilaginous  liquor.     It  has  several  longitudinal  rugae,  which  are  inter- 
sected and  in  a  measure  interrupted  by  a  great  number  of  small  trans- 
verse rugae.     Besides  these  proper  coats,  the  ureters  are  invested  also 
by  the  cellular  tissue  of  the  peritonaeum,  the  membranous  lamina  of 
which  covers  about  two-thirds  of  their  circumference,  sometimes  more, 
sometimes  less,  but  never  surrounds  them  entirely :  so  that  when  they 
are  examined  in  their  natural  situation,  they  look  like  cords  lying  be- 
hind the  peritonaeum,  and  standing  out  more  or  less  into  the  cavity  of 
the  abdomen,    together  with  that  portion  of  the  peritonaeum  which 
covers  them."    (Exp,  Anat.,  Traitt  du  Bas-Fent.,  n.  394—429.) 

282.  Malpighi.  "  In  oxen,  tortoises  and  birds,  the  exterior  sur- 
face of  the  kidneys  is  not  uniformly  smooth  and  continuous,  but 
divided  by  grooves  and  depressions  into  a  number  of  large  polygonal, 
and  for  the  most  part  hexagonal  masses.  In  the  bear,  the  kidney  has 
the  appearance  of  a  bunch  of  cherries,  the  interstices  being  intimately 
penetrated  and  filled  up  with  fat.  The  same  kind  of  composition  is 
sometimes  clearly  observable  in  human  adults,  and  frequently  in  the 
human  foetus ;  the  kidney  being  made  up  of  small  portions  separated 
by  deep  fissures  ;  and  even  in  adults,  traces  of  this  division  are  always 

present  internally These  subdivisions  are  not  confined  to   the 

surface  of  the  kidneys,  but  penetrate  intimately,  and  form  in  some 
measure  a  distinction  in  their  substance.  In  oxen,  and  even  in  human 
subjects,  the  large  masses  that  in  some  animals  are  bounded  by  con- 
spicuous fissures  or  interstices,  have  at  any  rate  internally  a  peculiar 
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and  well-defined  shape,  and  seem  to  resemble  polygonal  pyramids.  In 
these  masses,  then,  you  will  find  precisely  the  same  divisions  in  the 
human  subject,  the  dog,  and  cat,  and  that  they  intimately  pervade 
the  substance  of  the  kidneys.  They  are  aided  and  maintained  by  the 
branches  of  the  blood-vessels,  which  ramify  in  part  over  the  external 
surface :  the  internal  branches  likewise,  are  reflected  when  they  reach 
the  surface,  and  bound  the  same  spaces.  .  .  .  Nor  does  this  discontinuity 
of  the  external  surface  terminate  here,  for  when  the  membrane  has 
been  recently  removed,  while  the  substance  of  the  kidneys  is  yet  soft, 
a  number  of  very  short,  round  corpuscules  present  themselves,  rolled 
up  like  little  worms,  and  not  differing  greatly  from  those  which  are 
found  in  the  substance  of  the  testes,  when  the  coverings  are  removed, 
or  the  testes  themselves  divided  through  the  middle.  The  whole  of 
this  may  be  seen,  by  pouring  ink  on  the  outside  of  the  kidney,  then 
gently  wiping  it  off,  and  applying  a  good  microscope ;  by  the  use  of 
which  we  may  sometimes  see  also  remarkable  branches  of  vessels,  with 
certain  globules,  (of  which  we  shall  speak  presently,)  appended  to 
them  ;  the  branches  lying  under  the  external  surface,  and  sometimes 
comprehending  interstices  between  them.  In  dogs  and  other  animals, 
where  the  kidneys  have  a  groove  in  their  concave  portion,  to  allow  the 
ingress  of  the  vessels,  we  have  a  clear  view  of  these  vermicular  pro- 
ductions, which  after  making  the  above-mentioned  short  reflexions  and 
circumvolutions,  go  straight  along  the  dorsum  of  the  kidney,  following 
the  external  surface,  towards  the  pelvis.  This  is  a  proof,  that  there  is 
a  connexion  between  these  vermicular  vessels  composing  the  external 
surface  of  the  kidneys,  and  the  descending  vessels,  all  the  way  to  the 
pelvis.  (De  Renibus, — cap.  i. ;  De  Renum  extinue  Superficiei  Divi' 
stone,) 

"  The  color  of  the  human  kidney  differs  in  different  parts ;  exte- 
riorly, its  substance  is  somewhat  red,  and  becomes  gradually  paler 
towards  the  pelvis.  .  .  .  Certain  it  is,  that  on  the  external  part  of  the 
kidneys,  there  are  fine  canals  in  immense  numbers,  and  which  are  not 
muscular  [camei]  but  membranous,  and  seem  to  be  analogous,  both  in 
structure  and  use,  to  other  excretory  vessels,  as  the  salivary  ducts  and 
the  pori  bilarii.  Although  these  canals,  by  their  aggregation,  prin- 
cipally make  up  this  portion  of  the  substance  of  the  kidneys,  and  by 
their  softness,  and  their  intimate  connexion  with  each  other,  present  a 
decidedly  fleshy  appearance,  yet  if  a  deep  fissure  be  made  in  a  mace- 
rated kidney,  by  gently  tearing  it  open  with  the  fingers,  we  shall  find 
that  almost  all  the  portions  which  seem  fleshy,  fibrous  or  parenchy- 
matous, are  excretory  and  membranous  vessels.  ...  I  have  at  length 
determined  >%'ith  certainty,  that  all  the  urinar}*  vessels  do  not  go  to  the 
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surface,  but  that  some  of  them,  passing  through  the  arched  branches 
of  the  blood-vessels,  end  here  and  there  at  the  sides,  and  that  a  large 
portion  of  them  is  reflected  inwards,  and  there  terminates.  ...  In  all  the 
kidneys  that  I  have  hitherto  been  enabled  to  examine,  I  have  found  a 
multitude  of  minute  glands ;  and  this,  uniformlj,  both  in  quadrupeds, 
tortoises,  and  human  subjects.  The  best  way  to  see  these  glands,  is, 
to  inject  the  emulgent  artery  with  some  black  liquid  mixed  with  spirits 
of  wine,  so  as  to  fill  the  kidney  and  blacken  its  surface ;  for  then,  even 
with  the  naked  eye,,  (when  the  membrane  of  the  kidney  is  removed,) 
the  glands  come  into  view  immediately,  appended  here  and  there  to  the 
bifurcations  of  the  arteries,  and  dyed  with  the  black  color  of  the  injec- 
tion :  and  when  the  same  kidney  is  divided  longitudinally,  between  the 
fasciculi  of  the  urinary  vessels  and  in  the  interstices  you  will  find 
almost  innumerable  glands  of  the  same  kind,  appended,  as  apples  are 
appended  to  the  branches  of  the  apple-tree,  to  the  blood-vessels  filled 
with  the  black  injection,  and  which  moreover  have  a  beautifiil  arbores- 
cent appearance.  (Ibid., — cap.  ii.,  De  exteriori  Renum  Substantia,  &c.) 
"These  glands,  placed  in  this  external  part  of  the  kidneys,  are 
almost  innumerable,  and  as  I  think,  probably  correspond  to  the  urinary 
vessels,  of  which  the  mass  of  the  kidneys  is  composed,  and  of  which 
there  are  more  than  forty  in  every  one  of  the  fasciculi  that  constitute  the 
minute  divisions  already  mentioned  in  all  kidneys.  The  glands  seem  to 
be  round,  like  the  spawn  of  fish,  and  when  a  dark  Hquid  is  injected 
through  the  arteries,  they  become  black,  so  that  one  would  pronounce 
them  to  be  surrounded  by  the  extremities  of  the  vessels,  twining  about 
them  like  ivy,  and  crowning  them  with  wreaths ;  but  with  this  limitation, 
that  only  the  principal  part,  which  is  appended  to  the  branch  of  the 
artery,  is  rendered  black,  but  the  remainder  preserves  its  natural  color. 
They  are  so  connected  with  the  branches  of  the  arteries,  that  they 
grow  from,  and  are  appended  to,  the  internal  branches,  and  sometimes 
to  the  external  branches,  reflected  inwards,  and  divided  into  num- 
berless twigs.  This  may  be  clearly  demonstrated,  by  injecting  any 
colored  liquid  through  the  emulgent  artery,  in  which  case  the  glands 
will  become  of  the  same  color  as  the  contiimous  arteries,  and  ocular 
demonstration  will  thus  be  afforded  readily,  of  the  connexion  of  the 
former  with  the  latter.  The  glands  are  also  in  relation  [societatem 
habent]  with  the  veins  that  accompany  the  arteries  ;  for  when  the  veins 
are  filled  with  dark  injection,  although  the  glands  continuous  with  them 
are  not  filled,  yet  the  color  penetrates  so  far,  that  no  space  intervenes 
between  the  glands  and  the  extremities  of  the  colored  veins.  Add  to 
this,  that  the  glands  are  sometimes  white  and  nearly  transparent,  and 
sometimes  red.  .  .  .  Although  liquids  injected  through  the  arteries,  fill 
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the  glands,  yet  I  have  never  heen  able  to  find  them  penetrating  the 
urinary  vessels  ;  and  the  same  remark  appUes  to  injections  through  the 
veins :  and  again,  when  I  injected  through  the  ureters,  the  Uquid 
colored  only  a  few  elongations  of  the  pelvis,  but  never  reached  the 
excretory  urinary  vessels,  called  by  some,  fibres,  so  as  to  blacken  the 
glands.  Wherefore,  after  vainly  using  many  contrivances,  I  have  not 
been  able  to  see  the  connexion  between  the  glands  and  urinary  ves- 
sels. In  the  kidney  of  a  living  animal,  I  thought  I  saw  some  kind 
of  connexion  and  continuity,  yet  it  was  not  so  decided  as  to  amount 
to  sensible  demonstration.  (Ibid., — cap.  iii.,  De  intemia  GUmdulis 
Renalibus,  &c.) 

"  In  the  more  perfect  animals,  we  observe  a  continued  elongation  of 
the  urinary  tubes  and  blood-vessels,  all  the  way  to  the  centre  or  pelvis 
of  the  kidneys ;  and  in  birds,  to  the  bifurcation  and  dilatation  of  the 
ureter :  we  shall  now,  therefore,  speak  of  this  part.  The  urinary  ves- 
sels then,  arising  from  the  gibbous  portion  and  extremity  of  the  kidney, 
and  passing  through  the  vascular  arches,  go  straight  towards  the  centre, 
and  in  some  instances  composing  a  kind  of  fasciculus,  terminate  in  the 
form  of  a  papilla ;  so  that  the  whole  compages  of  these  fibres  or  ves- 
sels, seems  to  resemble  a  polygonal  pyramid  :  in  other  cases,  inasmuch 
as  they  unite  only  in  one  continued  tract,  or  as  it  were  extended  papilla, 
the  urinary  vessels  arising  from  the  whole  circumference  of  the  kidney, 
terminate  towards  the  middle,  where  the  urine  exudes  into  the  pelvis 
through  certain  oblong  foramina,  from  all  the  Uttle  mouths  of  the 
vessels  opening  internally,  as  I  have  observed  in  sheep,  dogs,  cats,  and 
other  animals.  This  part,  produced  by  the  meeting  and  ends  of  the 
vessels,  used  anciently  to  be  compared  to  a  new  moon,  or  to  one  of  the 
natural  longitudinal  divisions  in  a  gourd.  .  .  .  Certain  it  is,  that  [in 
such  kidneys],  all  these  vessels  go  to  the  papiQse  only,  and  never  open 
on  portions  of  the  superextended  pelvis ;  and  therefore  the  urine  is  not 
excreted  through  the  pores  of  the  pelvis,  but  through  the  papillae.  I 
know  for  a  certainty  that  this  is  also  the  case  in  man  ;  for  by  careful 
dissections  often  repeated,  I  found  that  the  urinary  vessels  of  the  human 
kidney,  which  resemble  soHd  and  compact  fleshy  fibres,  terminate  in 
evident  and  distinct  papillae,  that  stand  out  and  open  into  the  pelvis, 
and  are  lodged  in  an  equal  number  of  tubuli  thereof,  and  for  the  most 
part  amount  to  as  many  as  twelve.  .  .  .  And  although  when  the  pelvis 
is  removed,  there  appear  certain  continued  protuberances  produced  by 
the  urinary  vessels,  and  closely  connected  to  the  pelvis,  yet  they  are 
certainly  not  the  extremities  of  vessels,  but  only  their  sides,  going  to 
the  papillae.  .  .  .  The  urinary  vessels  which  arise  from  the  glands,  and 
proceed  to  the  papillary  body,  have  not  all  exactly  the  same  termina- 
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tion,  but  the  urine  flows  from  a  fissure  in  the  apex  of  the  papilla,  so 
that  when  this  is  laid  open,  we  find  the  extremities  of  the  different 
urinary  vessels,  of  different  lengths :  but  sometimes  the  urinary  tubuli 
and  blood-vessels  go  first  to  the  apex,  and  are  then  reflected  to  the 
sides,  where,  not  far  from  the  extremity  of  the  papilla,  we  find  a  kind 
of  cavemous  foramen,  in  which  both  the  reflected  and  straight  vessels 
terminate ;  so  that  when  the  papilla  is  compressed,  the  whole  of  the 
urine  escapes  through  this  foramen.  .  .  .  The  whole  of  that  portion  of 
the  kidney  of  which  we  have  been  speaking  hitherto,  has  its  own 
blood-vessels,  which  proceeding  from  the  incurvated  branches,  and  pass- 
ing downwards,  embrace  the  urinary  vessels  in  the  manner  of  ivy :  and 
in  living  animals,  when  the  emulgent  vein  has  just  been  tied,  these 
blood-vessels  are  completely  turgid ;  shewing  that  a  larger  quantity  of 
the  obstructed  blood  collects  in  them,  than  in  the  other  vessels.  But 
these  vessels  are  obliterated  near  the  end,  towards  the  papUlary  sub- 
stance ;  whence,  on  account  of  their  fineness,  and  the  closeness  of  the 
[other]  vessels,  the  appearance  is  presented  of  a  membranous  or  nerv- 
ous substance ;  and  I  have  often  doubted  even  whether  it  is  not  lined 
by  a  coat  or  reflexion  from  the  pelvis,  inasmuch  as  it  is  closely  con- 
nected to  and  embraced  by  the  tubuli  thereof :  but  as  in  goats  I  cannot 
find  any  [coat]  between  the  pelvis  and  the  collection  of  urinary  vessels, 
therefore  I  argue  that  this  cannot  be  the  case  uniformly.  (Jlnd,, — cap. 
iv. ;  De  Residuo  Substantue  Renum  usque  ad  Pelvim,) 

"The  emulgent  arteries  and  veins,  on  entering  the  cavity  of  the 
kidney,  divide  into  several  considerable  branches,  and  running  out  on 
the  continuation  of  the  ureter,  that  is,  on  the  peKis,  among  the  fat,  at 
length,  (beside  certain  appendages  named  tubuli  [calices],  which  are  elon- 
gations from  the  pelvis  and  surround  the  papillae,  and  still  contained  in 
the  same  sac,)  curve  into  an  arch  towards  the  gibbous  part  of  the  kidney, 
and  go  to  meet,  and  are  united  by  anastomosis  to,  other  branches,  and 
from  this  arch  again,  towards  the  gibbosity  of  the  kidney,  give  off 
numbers  of  branches,  which  themselves  form  a  kind  of  reticular  inter- 
lacement, and  run  out  between  the  Uttle  lobes  into  which  the  congeries 
of  urinary  tubuli  is  subdivided,  all  the  way  to  the  external  surface,  from 
which  they  are  reflected  a  little  to  the  sides,  and  at  length  terminate 
internally  ;  their  last  twigs  ending  at  the  glands  before  mentioned.  And 
inasmuch  as  a  kind  of  round  space  is  bounded  by  the  tubuli  of  the  ex- 
tended pelvis  and  the  arch  of  vessels,  which  space  is  filled  by  the  uri- 
nary vessels  put  together  to  form  the  papillary  substance,  therefore  here 
and  there  branches  arise,  forming  an  arch  under  the  gibbosity,  and 
uniting  by  mutual  anastomosis,  and  the  spaces  defined  by  them,  accord- 
ing to  some  observations,  resemble  the  cells  of  a  honeycomb.     Offsets 
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of  these  vessels  also  pass  from  the  arch  below,  around  the  urinary 
vessels,  and  are  distinguished  by  containing  blood.  In  birds,  the  form 
of  the  ureter  or  pelvis  is  extremely  beautiful :  a  sort  of  whitish  vessel 
courses  along  the  whole  length  of  the  concavity  of  the  kidney,  and  here 
and  there  gives  off  branches,  which  gradually  widening,  after  the  man- 
ner of  trumpets,  admit  innumerable  collections  of  white  vessels  proceed- 
ing from  the  circumference ;  so  as  to  make  one  doubt  whether  these 
white  vessels  arise  from  the  division  of  the  pelvis,  as  the  fingers 
proceed  from  the  hand,  or  whether  these  are  broad  portions  of  the 
pelvis,  resembling  funnels,  into  which  the  white  urinary  vessels  dis- 
charge the  serosities."  (Ibid.y — cap.  v. ;  Be  FMorum Propamine,  et  Pelvi.) 
283.  See  Eustachius,  De  Renibus,  and  Tabul,  Anat,,  tab.  i.,  fig.  1, 
2,  3,  4,  5,  6,  7,  8,  9  ;  where  he  shews  the  different  modes  of  ingress 
and  egress  of  the  vessels  to  and  from  both  the  kidneys  and  their  cap- 
sules. Fig.  13 ;  the  kidney  of  the  bear.  Fig.  14 ;  three  kidneys,  one  on 
the  right  side,  two  on  the  left,  the  superior  left  kidney,  however,  being 
very  small.  Fig.  15  ;  the  interiors  of  the  kidneys,  with  the  carunculi  or 
papillae  of  the  mamillBei  closing  the  open  extremities  of  the  branches  of 
the  urinary  vessel.  Fig.  16 ;  the  branches  of  the  artery,  vein  and 
urinary  vessel,  distributed  through  the  substance  of  the  kidneys.  Fig. 
17,  18,  19 ;  the  substance  of  the  kidneys  between  the  branches  of  the 
vessels.  See  also  tab.  iii.,  fig.  10,  12,  14,  15,  18,  20,  21,  23;  tab.  iv., 
fig.  ] .  Bellini,  De  Structura  Renum.  Littre,  Obs.  sur  Ics  Reins  d'un 
Fcetus  humain  de  neuf  mois,  in  Hist,  de  VAcad.  Royale  des  Sciences, 
—Hist,  p.  45;— Iftfm.,  p.  111—118;  an.  1705,  (Paris,  1730:)  and 
in  Mangetus,  Theatr.  Anat,,  tab.  Ixiv.,  fig.  10,  11,  12,  13;  where  he 
exhibits  the  external  surface  of  the  kidneys  with  the  vessels  as  very 
vesicular  and  ampullated ;  an  appearance  ascribed  by  Heister  to  disease, 
in  his  Camp.  Anat.,  not.  78,  and  n.  365,  seq.  Ruysch,  Thes,  Anat.  iii., 
tab.  iv.,  fig.  2,  3,  6  ;  JTies.  iv.,  tab.  i.,  fig.  1  :  or  in  Mangetus,  Theatr. 
Anat.,  tab.  Ixiv. ;  where  fig.  2,  shews  the  surface  of  the  kidneys,  with 
innumerable  vermiform  blood-vessels  passing  over  it.  Fig.  3  ;  the 
kidney,  cut  through  the  middle ;  the  vessels,  by  a  serpentine  coiu^e, 
degenerating  into  the  tubuli  Belliniani,  and  becoming  continuous  with 
them  ;  the  renal  papillae,  perforated  by  vast  numbers  of  little  foramina 
or  mouths.  Fig.  0 ;  a  papilla  is  exhibited  separately.  Fig.  4  ;  the 
kidney  so  divided  as  to  shew  the  vermicular  course  of  the  blood-vessels, 
through  the  interiors.  Fig.  7 ;  the  kidney  of  a  sheep,  with  the  papil- 
lary substance,  where  it  is  to  be  remarked,  that  before  the  small  arteries 
degenerate  into  the  urinary  ducts  they  undergo  a  change  ;  although  it 
is  indeed  true,  that  by  filling  the  arteries  the  ducts  are  also  filled,  so 
that  the  two  appear  to  be  continuous ;  and  that  the  margin  of  the  pa- 
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pillaiy  or  semflunar  substance  is  perforated  by  innumerable  openings. 
Fig.  9 ;  the  vermicular  course  of  the  vessels.  Nuck,  Adenographia : 
and  in  Mangetus,  Theatr.  Anat,,  tab.  bdv.,  fig.  1 ;  shewing  the  kidneys 
and  ureters,  the  emulgent  vessels,  their  branches,  and  the  lymphatics. 
Boerhaave,  the  action  of  the  kidneys,  Inst.  Med.,  n.  351 — 365.  Ver- 
heyen,  Corp.  Hum.  Anat.,  tract,  ii^  cap.  xviii.,  tab.  xii.,  fig.  1,  3. 
T.  Bartholin,  Anat.,  p.  116,  (Lugd.  Bat.,  1651);  where  he  states, 
that  in  a  dog's  kidney  he  once  found  a  worm  resembling  a  snail,  and 
nothing  but  the  external  coat  of  the  kidney  remained.  Morgagni, 
Advers.  iii.,  Anim.  35  ;  that  glands  are  sometimes  found  in  the  ureters. 
Coschwitz,  Diss,  de  Vahndis  in  TJreterilma,  Ruysch,  Obs.  Anat.  xv., 
where  he  speaks  of  preternatural  enlargement  of  the  ureters. 


ANALYSIS. 

284.  The  aorta^  after  leaving  its  starting-place  in  the  hearty 
and  describing  the  arch  whence  the  carotids  arise^  and  passing 
directly  downwards  to  the  middle  septum  of  the  body^  opens 
into  various  streams^ — ^into  the  phrenic^  coeliac^  mesenteric^  and 
renal  arteries;  but  not  impeded  thereby^  it  still  pursues  its 
way^  until  it  reaches  the  extreme  boundaries  of  the  course  (a). 
And  although  it  impels  its  blood  in  a  downward  stream^  yet  it 
plucks  and  draws  forth  from  the  very  middle  of  the  torrent^  the 
exact  quantity  and  quality  which  the  viscera  below  the  septum 
demand  and  solicit  [b).    The  aorta  only  detrudes  the  stream^ 

(a)  We  learn  sufficiently  from  angiology^  the  mamier  in  which  the 
aorta  diTaricates  into  branches ;  namely,  that  soon  after  it  issues  from 
the  heart,  and  immediately  that  it  has  given  off  the  subclavian  artery, 
it  curves  downwards ;  and  that  the  carotid  and  vertebral  arteries  arise 
from  the  bend  of  the  arch,  not  as  continuations  of  the  trunk,  but  as 
branches,  (according  to  an  observation  of  Ruysch)  ;  and  that  a  little 
beneath  the  incurvation,  the  descending  trunk  gives  origin  to  the  inter- 
costal arteries ;  and  as  soon  as  it  reaches  the  middle  septum,  or  dia- 
phragm, it  opens  its  bosom,  and  gives  origin  to  the  diaphragmatic 
artery ;  next  to  the  cceliac  and  mesenteric,  and  at  length  to  the  emul- 
gent  arteries :  and  that  it  bifurcates  afterwards  into  the  iliacs,  and 
thenceforth  into  various  branches.  Hence  it  appears,  that  this  great 
and  common  artery  deposits  its  freight  about  the  middle  septum,  and 
near  the  threshold  of  the  abdomen,  and  that  this  freight  is  distributed 
among  the  viscera  of  this  r^on. 

(b)  It  is  perfectly  evident,  from  the  power  possessed  by  the  aorta, 
that  it  simply  conveys  the  blood  along  its  canal :  for  its  muscular  coat 
drives  the  blood  onwards,  but  by  no  means  allots  the  quantity  or  quality 
thereof  which  the  viscera  require ;  this  being  a  part  of  the  office  of  the 
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opens  its  bosom^  and  brings  its  commodities  into  the  public 
store :  but  from  this  common  bequest,  the  viscera  respectively 
select,  seize  and  absorb  what  is  most  available  to  their  purposes. 
All  the  chylopoietic  or  abdominal  viscera  require,  and  stipulate 
for,  one  genus  of  blood  {c),  and  which  is  also  brought  to  them 

viscera  themselves,  which  invite  and  attract  into  them  the  passing  cur- 
rent, as  we  have  often  mentioned  before.  It  is  an  incontestable  fact, 
that  the  kidneys  require  one  species  of  blood ;  the  spermatic  vessels  and 
the  testicles,  another ;  the  liver,  the  pancreas,  and  the  spleen,  another ; 
the  stomach  and  intestines,  another.  And  the  viscera  require,  not  only 
different  species  of  blood,  but  also  different  quantities — ^more  or  less^ — 
according  to  all  their  different  wants  and  uses.  Inasmuch,  therefore, 
as  the  aorta  only  detrudes  the  blood  along  its  pipe,  it  can  have  no 
power  of  assigning  the  proper  quantity  and  quality  to  the  viscera ;  but 
this  must  evidently  be  done  by  the  viscera  themselves,  which,  as  we 
have  explained  and  proved  above,  require,  demand,  and  summon  it. 
Thus  the  kidneys  demand  the  blood  which  is  fullest  of  stale  serum ; 
the  testicles  and  genital  members  elect  the  fine  and  spirituated  blood ; 
the  spleen,  pancreas,  and  liver  take  the  impure  blood,  which  may  be 
serviceable  as  a  menstruum,  and  as  a  kind  of  hymen,  to  introduce  the 
chyle  to  the  bed  of  its  spouse.  Unless  we  inquire  into  the  causes  of 
this  physical  invitation  or  attraction,  we  shall  never  be  led  to  understand 
the  causes  of  these  manifold  effects.  This  power  which  the  viscera 
possess,  of  summoning  the  blood  from  the  trunk  of  the  aorta,  must  be 
very  great  indeed,  inasmuch  as  it  draws  forth  from  a  stream  that  is 
descending  with  the  force  and  rapidity  of  a  torrent,  such  a  quantity  and 
quality  as  the  office  of  each  viscus  requires.  It  seems  to  be  a  constant 
law,  that  the  blood  driven  down  by  the  action  of  the  muscular  coat, 
never  turns  off  laterally,  still  less  at  right  angles,  unless  a  stronger  force 
overcome  a  relatively  weaker  one ;  whence  the  attractive  power  of  the 
viscera  seems  to  exceed  the  detrusive  power  of  the  aorta  upon  the 
blood ;  particularly  since  these  arteries, — for  instance,  the  coeliac  and 
emulgent  arteries, — come  off  almost  at  right  angles. 

(c)  We  term  that  a  genus  of  blood  which  is  demanded  by  all  the 
viscera  at  once,  and  with  it  as  it  were  one  common  mouth ;  and  this,  in 
order  that  in  the  sanguineous  mass  which  b  derived  from  the  trunk  of 
the  aorta  into  any  common  artery,  there  may  be  such  a  mixed  quality, 
that  they  can  all  be  provided  for  by  it,  according  to  the  nature  of  their 
uses.  Thus,  the  blood  which  is  introduced  into  the  emulgent  arteries, 
must  be  of  such  a  nature  and  condition,  that  the  kidneys  may  obtain 
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through  a  single  entrance;  but  from  this  genus,  each  viscus 
chooses,  brings  out,  and  takes,  its  own  species,  quality,  and 
quantity.  The  viscera  which  do  not  belong  to  this  province,  or 
to  this  department  of  business, — ^the  kidneys,  the  ureters,  the 
bladder,  the  suprarenal  glands,  the  testicles,  epididymes  and 
vasa  deferentia, — ^Kkewise,  as  it  were  by  agreement,  seize  their 
peculiar  genus  through  the  common  entrances  and  currents  of 
the  emulgent  or  renal  arteries,  from  the  rapid  stream  of  the 
passing  aorta,  and  appropriate  it  as  a  common  stock,  &om  which 
each  separates,  extracts,  and  summons,  its  particular  species, 
share,  quantity  and  necessaries.  Thus  all  the  different  members 
drink  different  fluids  &om  a  single  goblet  {d) :  and  so  likewise 
does  every  part,  from  every  branch  allotted  to  itself  and  its  as- 
sociates. 

285.  These  corporations  of  viscera  (e),  all  the  members  thereof, 
and  the  parts  of  the  members,  command  and  take,  first  from 

from  it  their  proper  quantity  and  quality,  the  renal  capsules,  theirs,  and 
the  spermatic  vessels,  (which  frequently  descend  from  the  emulgent 
arteries,)  theirs.  This  is  entirely  owing  to  the  fabric,  vessels,  and 
fibres,  which  contract,  relax,  crave,  seize,  loathe  and  reject,  according 
to  the  state  of  the  body  and  the  animus  of  the  cerebrum.  The  effect 
which  comes  at  last  to  our  knowledge,  or  senses,  is  only  general  and 
obscure,  but  that  of  each  fibre  is  distinct. 

(d)  If  we  attend  to  general  uses,  or  the  uses  of  all  the  viscera, 
and  to  the  specific  uses  of  single  viscera,  and  the  particular  uses  of 
their  parts,  we  arrive  at  a  knowledge  of  the  species  of  blood  which 
each  demands ;  for  all  things  take  place  according  to  use :  wherefore 
the  investigation  of  the  uses  of  the  viscera  is  the  primary  object  of  our 
analyses.  In  this  way  we  shall  learn  why  the  genital  members  derive 
their  blood  from  the  same  channel  as  the  kidneys,  although  the  former 
require  the  purest  blood,  and  the  latter,  blood  defiled  with  worthless 
serum :  also,  in  what  manner  the  kidneys  purge  this  blood  for  the 
genital  members,  or  draw  off  its  impurities.     See  above,  n.  239,  240. 

(e)  Those  viscera  that  are  employed  generally  in  a  similar  office, 
constitute  corporations  ;  for  instance,  all  the  chylopoietic  or  abdominal 
viscera,  which  belong  to  one  society ;  likewise,  the  excretories, — the 
kidneys,  the  ureters,  and  the  bladder ;  also  the  genitals, — as  the  testicles, 
epididymes,  vesiculse  seminales,  and  the  prostate  gland,  in  male  subjects, 
^-to  all  of  which  the  spermatic  vessel  is  prefixed,  and  they  divide  its 
blood  among  them  distinctly,  according  to  requirement  and  use. 
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form  of  their  internal  border  {k) :  by  the  luxuriant  and  wonderful 
distribution  of  vessels  over  their  whole  circumference,  and  to 


the  other  viscera  of  the  abdomen,  their  movements  are  exactly  ijii- 
chronous  with  the  respirations  of  the  lungs ;  the  same  as  the  perito- 
nseum,  the  abdominal  muscles,  the  diaphragm,  the  lower  ribs,  and 
the  colon.  The  peritonaeum  itself,  tied  up,  as  it  is,  to  the  lower  ribs, 
and  covering  a  large  portion  of  the  kidneys,  cannot  but  communicate 
its  momenta  of  motion  to  the  kidneys,  during  every  alternation:  so 
likewise  the  other  powers  and  levers, — the  colon,  the  ribs,  and  the 
diaphragm.  On  these  accounts,  I  am  satisfied,  that  the  momenta  of 
the  expansion  and  constriction  of  the  kidneys,  are  synchronously  alter- 
nate with  the  momenta  of  the  respirations. 

(k)  "The  concave  part  [of  the  kidneys],"  says  Heister,  "is  turned 
inward,  their  convex  part  outward"  (n.  278).  Their  internal  border  is 
hollow  or  depressed,  but  their  circumference  is  made  up  of  protube- 
rances. The  blood-vessels,  as  well  as  the  urinary  vessels,  comprising 
the  pelvis  and  ureters,  have  their  ingress  and  egress  by  this  depression ; 
which  b  still  more  evidently  the  case  in  birds,  where  the  ureter  is 
attached  along  the  sinuosity.  "  In  birds,"  says  Malpighi,  "  the  form 
of  the  ureter  or  pelvis  is  extremely  beautiful :  a  sort  of  whitish  vessel 
courses  along  the  whole  length  of  the  concavity  of  the  kidney,  and 
here  and  there  gives  off  branches,  which  gradually  widening,  after  the 
manner  of  trumpets,  admit  innumerable  collections  of  white  vessels 
proceeding  from  the  circumference"  (n.  282).  The  sinuosity  indicates, 
that  this  spot  is  as  it  were  the  central  region  of  motion, — the  place 
from  which  the  motion  of  expansion  and  constriction  begins,  and  into 
which  it  returns,  and  where  it  terminates.  In  the  structure  of  every 
member  intended  for  motion, — that  is  to  say,  for  a  motion  in  which  all 
the  parts  enjoy  mobihty,  and  conspire  to  the  same  motion,  and  throw 
themselves  into  the  general  motion,  and  the  general  motions  concentrate 
themselves  in  the  similar  Httle  motions  of  the  parts, — we  may  always 
discover  throughout  a  certain  relation  of  circumference,  axes,  and  centre ; 
for  without  this,  the  motion  would  have  no  regular  form.  This  is  the 
case  in  the  kidneys,  and  in  short,  in  all  the  viscera :  in  all,  the  last 
term  is  also  the  very  first.  Hence  this  depressed  region  of  the  kidneys 
gives  to  the  other  parts  the  power  of  perpetuating  the  motion,  accord- 
ing to  nature* s  appointment;  that  is  to  say,  it  gives  the  power  of 
reciprocation  from  innermost  to  outermost,  and  from  outermost  to 
innermost ;  wherefore  I  have  placed  this  sinuosity  among  the  proofs  of 
the  motion  of  the  viscus ;  particularly,  as  the  motion  is  continued  to 
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their  middle  and  central  portions  {I) :  by  the  never-failing  ac- 
companiment of  the  vessels  by  nervous  fibres  (m) :  by  the  con- 

the  ureters,  which  enter  the  kidney  at  the  same  part,  and  seem  to  be 
furnished  with  a  kind  of  visible  muscular  coat. 

(f)  Between  the  common  and  proper  membranes  of  the  kidneys 
there  is  one  uninterrupted  sheet  of  vessels,  so  arched  and  inflected,  as 
to  represent  stellar  and  lunar  forms.  Vessels  also  pass  through  the 
tubular  substance  all  the  way  to  the  infundibula  and  pelvis,  and  some 
are  reflected  back  to  the  surface,  in  order  that  they  may  in  a  manner 
connect  the  innermost  motion  continuously  with  the  outermost.  Of 
these  vessels,  and  their  course,  we  shall  have  an  opportunity  of  speak- 
ing at  greater  length  presently.  Meanwhile,  since  the  kidneys  are 
scarcely  anything  more  than  vascular  congeries,  and  every  point  in 
every  vessel  has  its  own  pulse,  (that  pulse,  namely,  by  which  it  is 
committed  to  the  gyre,)  there  must  therefore  necessarily  be  as  many 
divisions  in  the  motion,  as  there  are  Uttle  arteries,  and  points  thereof: 
thus,  the  confluence  of  infinite  Httle  motions  produces  a  single  motion, 
which  is  general,  and  renders  the  motion  of  the  viscus  conspicuous  to 
the  sense.  Eustachius  has  admirably  described  the  peculiarity  of  the 
first  division  of  the  arteries  and  veins,  and  Boerhaave  has  adopted  his 
account  in  the  following  words,  "  The  kidneys  receive  from  the  descend- 
ing aorta  either  a  single  large  branch,  or  several  branches,  and  at  the 
same  time,  a  second  membrane :  from  this  first  branch,  or  branches, 
they  receive  four  or  five  considerable  offsets,  from  these  many  smaller 
offsets,  and  from  these  again,  an  immense  multitude  of  arched  twip, 
invisible  to  the  naked  eye,  and  which  are  distributed  through  ftU  ^jtrts 
of  the  kidneys."  (Inst.  Med.,  n.  352.)  V 

(m)  That  the  renal  plexus,  corroborated  also  by  fibres  from  the 
other  plexuses,  embraces  the  renal  vessels,  (the  arteries  particularly,) 
and  penetrates  with  them  to  the  minutest  parts  of  the  mass,  is  thus 
stated  by  Winslow  :  "  Each  renal  artery,"  says  he,  "  is  surrounded  by 
a  nenrous  network,  termed  the  renal  plexus,  which  supplies  a  great 
number  of  filaments  to  the  kidneys :  these  filaments  come  partly  from 
the  semilunar  ganglia,  and  partly  from  the  hepatic  and  splenic  plexuses" 
(n.  280).  The  nerves  and  all  their  fibres  have  in  them  perpetually  the 
animation  of  the  cerebrum,  or  the  same  reciprocation  of  motion  as  their 
principles ;  and  inasmuch  as  these  fibres  weave  round  and  enter  all  the 
arteries  and  veins,  and  excite  them  to  the  same  action  or  motion,  there- 
fore there  is  of  necessity  a  perpetual  cause  of  motion  from  the  inner- 
most, and  which  coincides  exactly  with  the  causes  in  the  outermost : 
consequently,  the  cerebellum,  by  means  of  the  fibres,  keeps  up  the  in- 

VOL.  I.  CHAP.  XIV.  FF 
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tinuation  of  both  the  membranes  to  the  most  internal  parts  (n) : 
by  the  division  of  the  viscus  itself  into  lobes^  pyramids^  papillse^ 
and  finally  into  the  urinary  tubuli  (o) :  by  the  abundant  ivy-like 

tenor  motion  of  the  viscus ;  and  the  lungs,  by  means  of  the  peritonsemn 
and  the  diaphragm,  and  the  other  appendages,  keep  up  its  external  or 
general  motion.  Such  are  the  principles  of  these  motions,  and  the 
causes  of  their  coincidence  with  the  pulmonic  motion,  which  again  is 
concurrent  with  the  animatory  motion  of  the  cerebrum. 

(n)  K  the  cause  of  the  common  motion  reside  in  the  neighboring 
and  connected  parts,  as  here  in  the  peritonaeum,  and  consequently  in 
the  membrane,  the  proper  membrane  particularly,  which  also  surrounds 
the  vessels ;  and  if  this  membrane  be  propagated  towards  the  in- 
most, all  the  way  to  the  centres,  the  cause  of  motion  must  necessarily 
proceed  thither  along  with  it.  That  the  membranes  of  the  kidneys, 
especially  the  proper  or  interior  membrane,  ramify  to  the  inmost  parts 
of  the  viscus,  and  cover  all  the  vessels,  both  arterial  and  venous,  and 
construct  the  papillee,  infundibula,  &c., — this  is  a  fact  fully  discovered 
and  admitted  by  anatomists.  *'  The  external  lamina,"  says  Winslow, 
'*  expands  round  the  first  branches,  round  the  trunk,  and  round  all  the 
rest  of  the  ureter"  (n.  281).  ''The  internal  lamina  sends  a  number 
of  processes  into  the  substance  of  the  kidneys.  .  .  .  The  proper  mem- 
brane of  the  kidney  passes  to  the  sinuosity  where  the  renal  vessels 
enter,  and  in  the  form  of  a  sheath  or  capsule  accompanies  all  their  ra- 
mifications into  the  intimate  substance  of  the  organ,  and  contributes  in 
part  to  form  the  pelvis  and  calices  or  infundibula"  (n.  280).  See  above, 
note  (i). 

(o)  The  partition  of  the  viscus  into  lobes,  and  its  consecutive  divi- 
sions and  subdivisions,  are  most  evident  signs  of  motion.  The  human 
kidneys,  it  is  true,  in  adults  particularly,  do  not  present  the  same 
external  appearance  of  division  as  the  kidneys  of  some  animals ;  but 
still  traces  of  it  remain  evident  enough  in  the  substance  of  the  organ, 
and  shew  that  divisions  did  exist  in  the  embryonic  and  infantine  kid- 
ney: thus,  although  the  traces  are  obhterated  externally,  yet  they 
become  conspicuous  when  the  membranes  are  removed.  The  distinct 
partition  of  the  viscus  involves  a  corresponding  distinctness  in  its 
motion :  each  congeries  contributes  to  the  power  thereof.  Respecting 
the  division  of  the  kidneys  into  lobes,  Winslow  says,  ''  In  children, 
this  convex  surface  is  in  a  manner  divided  into  lobes  or  tuberosities, 
almost  as  in  oxen  and  calves ;  and  in  grown  persons  we  sometimes 
find  the  same  inequalities"  (n.  280).  And  Malpighi  says,  ''These  sub- 
divisions are  not  confined  to  the  surface  of  the  kidneys,  but  pene- 
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wreathing  and  twining  of  the  vessels  round  these  tubuli,  exactly 
as  round  the  motive  fibres  of  muscles  (p),  whereby  power  and 
force  are  added  to  the  motion :  by  the  reservoirs  beneath  the 

trate  intimately,  and  form  in  some  measure  a  distinction  in  their  sub- 
stance. In  oxen,  and  even  in  human  subjects,  the  large  masses  have  at 
any  rate  internally  a  peculiar  and  well-defined  shape,  and  seem  to  re- 
semble polygonal  pyramids.  In  these  masses  you  will  find  precisely 
the  same  divisions  in  the  human  subject,  the  dog,  and  cat,  and  that 
they  intimately  pervade  the  substance  of  the  kidneys"  (n.  282).  Fur- 
thermore, there  is  a  similar  division  of  the  tubuli  or  uriniferous  vessels 
in  the  interior  of  each  mass  or  compages ;  and  thus  the  kidney  wears 
the  imprint  of  motion  universally. 

(p)  It  is,  I  think,  particularly  worthy  of  observation,  that  the 
whole  of  the  medullaiy,  tubular,  or  striated  substance,  exactly  resem- 
bles a  fasciculus  of  motive  fibres ;  the  tubuli  being  constructed  in  the 
same  manner  as  the  motive  fibres  of  muscles ;  that  is,  surrounded  by 
luxuriant  arterial  and  venous  ramifications ;  shewing  that  the  arteries, 
together  with  the  nervous  fibres  which  they  carry  with  them  to  these 
ultimate  goals,  have  the  entire  control  of  their  expansion  and  constric- 
tion :  notwithstanding  which,  they  are  so  constructed,  as  to  perform  at 
the  same  time  the  office  of  tubuli,  and  to  afford  a  passage  to  the  urin- 
ous drainings.  Hence  we  may,  I  think,  infer  without  doubt,  that  these 
tubuli  constrict  and  expand  the  whole  of  this  compages  by  muscular 
action ;  and  that  the  entire  mass  of  the  papillary  or  pyramidal  substance, 
extends,  retracts,  contracts,  and  dilates,  towards  the  infundibula ;  and 
by  this  means  excusses  its  humor,  both  through  the  tubular  passages, 
through  the  little  mouths  of  the  papillae,  and  so  forth.  That  the  tubuli 
uriniferi  are  surrounded  by  vascular  ramifications,  is  thus  declared  by 
Malpighi :  "  The  blood-vessels  proceeding  from  the  incuivated  branches, 
and  passing  downwards,  embrace  the  urinary  vessels  in  the  manner  of 
ivy :  and  in  living  animals,  when  the  emulgent  vein  has  just  been  tied, 
these  blood-vessels  are  completely  turgid ;  shewing  that  a  larger  quan- 
tity of  the  obstructed  blood  collects  in  them,  than  in  the  other  vessels*' 
(n.  282).  Malpighi  also  likens  these  tubuli  to  muscular  fibres,  when 
he  says,  ''  The  urinary  vessels  of  the  human  kidney  resemble  sohd  and 
compact  fleshy  fibres"  (ibid).  Which  is  the  reason  why  the  old  writers 
termed  this  substance,  parenchymatous  and  cameous,  and  the  papillae 
themselves,  carunculae.  "This  substance,"  says  Eustachius,  "if  we 
may  judge  from  its  appearance,  is  cameous,  dense,  and  very  solid  and 
hard"  (De  Renibus,  cap.  ii.)  That  muscular  substance  answers  to  this 
description,  will  be  shewn  in  my  Rational  Myology. 

FF  2 
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tubulin  subordinated  to  each  other  in  a  kind  of  series,  and  which 
yield  when  the  tubuh  are  acting  {q) :  by  the  ureters  themselves, 
and  their  action  on  their  contents,  which  is  an  image  and  repre- 
sentation of  the  action  of  the  tubuli  (r).  When  once  we  know 
the  motion  and  structure  of  these  organs,  we  can  then  under- 
stand what  is  their  modus  operandi  in  every  state. 

288.  That  the  kidneys  expunge  the  stale  serum  from  the  arte- 
rial  blood.  This  is  too  well  known  to  admit  of  a  question :  but 
the  power  and  modus  operandi  whereby  the  blood  of  the  kidneys 
removes  and  eliminates  the  serum  alone  from  the  middle  of  the 
torrent,  and  of  this,  only  the  worthless  and  redundant  portion, 
Mrithout  itself  escaping  either  simultaneously  or  subsequently  {s), 

{q)  Under  the  tubuli  uriniferi,  or  at  the  end  of  the  papillary  sub- 
stance, are  the  tubuli  which  proceed  to  the  pelvis,  and  at  the  sides 
there  are  certain  carunculse  which  exercise  compression.  See  n.  290. 
From  this  it  may  be  seen  how  providentially  and  divinely  all  things  are 
constructed, — ^in  order  that  the  freest  exercise  may  be  given  to  the  ex- 
pansile and  constrictile  motion,  and  a  hollow  field  left  underneath  to 
enable  the  superior  and  more  solid  part  to  extend  in  every  possible  way. 
Something  similar  b  also  met  with  in  other  members,  particularly  in 
the  cerebrum,  where  the  ventricles  give  the  power  of  motion,  and  de- 
termine its  direction,  as  in  the  present  case,  towards  those  last  bounda- 
ries, which  are  also  the  first ;  that  is,  towards  the  concave  fundus. 

(r)  The  only  difference  between  the  urinary  tubuli  and  the  ureters, 
is  the  difference  between  the  whole  and  a  part,  or  between  great  and 
small.  The  ureters  are  the  urinary  tubuli  which  convey  the  sero-urinary 
volume  towards  the  bladder;  but  these  least  tubuli  carry  only  little 
drops  or  minute  streamlets  of  that  ichor  towards  their  bladder — the 
pelvis.  The  ureters  are  elastic,  expansile,  contractile  canals,  invested, 
moreover,  with  a  kind  of  muscular  coat,  or  with  something  very  like 
one ;  this  is  also  exactly  the  case  with  the  tubuli  of  the  kidneys,  which 
are  thus  represented  in  the  ureters.  The  ureters,  according  to  Heister, 
are  "  made  up  of  three  coats,"  the  middle  of  which  is  "  a  thin  mus- 
cular coat"  (n.  279).  "The  ureters,"  says  Winslow,  "are  very  elastic 
canals,  which  yield  in  every  direction,  and  again  directly  regain  their 
pristine  calibre,  unless  they  have  been  long  and  unnaturally  stretched" 
(n.  281). 

(«)  It  is  indeed  obvious  and  known  generally,  that  the  blood,  in  its 
progress  to  the  minutest  branches,  frees  and  clears  itself  from  serum, 
displacing  it  all  round  into  lateral  tubuli,  in  order  that  the  blood  may 
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can  be  seen  only  by  comparing  the  dijOference  between  the  mode 
of  fluxion  of  the  genuine  bloody  and  that  of  the  worthless  serum ; 
although  even  after  such  comparison^  unless  we  have  previously 
explored  the  bloody  these  points  will  appear  in  but  an  obscure 
and  glimmering  light.  The  red  or  globular  bloody  considered 
separately  &om  the  accompanying  serum^  when  driven  by  a 
slight  impulse^  tends  to  flow^  and,  where  it  has  an  opportunity, 
actually  does  flow,  in  gyres  and  spiral  meanders ;  for  its  nature 
whirls  and  incites  it  into  forms  of  the  kind.  Not  so  the  serum, 
especially  what  is  rough,  uneven,  sluggish,  inert  and  gravitating, 
and  lends  no  assistance  of  its  own  to  any  motive  force :  when 
such  serum  is  acted  upon,  it  neither  endeavors,  nor  is  able,  to 
run  forth  in  any  but  straight  lines,  in  the  direction  of  its  tan- 
gent,— ^it  is  dragged  unwillingly  into  every  curve  that  it  de- 
scribes (/) :  hence  it  scrapes  and  presses  heavily  against  the  sides 

flow  by  itself  into  the  capillary  oflsets  of  the  little  twigs.  But  the  ways 
and  means  are  not  so  obvious,  whereby  one  and  the  same  stream,  which 
is  at  once  sanguineous  and  serous,  and  these  two,  as  it  is  commonly 
thought,  in  the  most  intimate  union,  can  be  so  separated  in  even  the 
smallest  vessels,  that  no  portion  of  the  blood  shall  escape  in  company 
with  the  serum ;  of  which  fact  a  most  remarkable  example  is  presented 
in  the  kidneys,  through  which  the  whole  mass  of  the  serum — ^if  not 
the  whole  mass  of  the  blood — passes,  in  the  course  of  a  few  rounds  of 
the  circulation ;  for  the  serosity  b  separated  from  the  whole  mass  of 
the  blood,  in  these  ultimate  strainers  particularly. 

(f)  This  must  always  appear  somewhat  dubious  or  obscure  to  the 
senses ;  we  mean,  that  the  red  blood,  which  is  globular  and  pure,  when 
lefl  to  itself,  on  any  slight  impulse,  tends  to  go  forth,  consequently  to 
be  carried,  not  into  a  straight  line,  but  into  a  sort  of  perpetual  curve. 
The  fact  is  proved  in  the  first  place  by  visible  effects  themselves ;  by  the 
infinite  circumflexions  of  the  vessels  into  arches  and  circles,  not  only  in 
the  borders  of  the  mesentery,  but  in  all  the  extreme  parts.  Leeuwen- 
hoek  observed  some  thousands  of  such  circles  in  a  space  a  few  lines  in 
breadth :  and  they  are  visible  to  even  the  naked  eye  in  all  the  extremes. 
Thus  in  the  minute  glands  of  both  the  body  and  the  cerebrum,  where 
the  vessels  are  lefl  in  comparative  freedom,  and  at  their  own  disposal, 
they  revolve  into  similar  wreaths,  belts,  and  windings,  and  institute 
their  games  more  nimbly  there  than  where  the  vessels  are  straight.  It 
may  be  inferred  from  this,  as  a  visible  effect,  that  the  blood,  of  its  own 
nature  and  accord,    desires  and  endeavors  to  run  forth  into  similar 
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of  circumflcxed  vessels^  and  flies  ofi^  through  all  the  foramina 
and  little  mouths  which  open  on  the  walls  of  the  arteries^  and 
through  the  httle  tubes  proceeding  therefrom^  still  foUowing  the 
direction  of  the  impulse  received  (ti).      Thus  while  the  blood 

circles.  This  is  also  plain  from  the  very  nature  of  the  blood  itself.  For 
the  blood-globule,  besides  the  elements  which  constitute  its  bodily  part, 
contains  also  a  spirit  or  prior  blood,  which  is  to  the  highest  degree 
active,  that  is  to  say,  in  the  perpetual  enjoyment  of  active  or  living 
power ;  and  by  this  principle  the  compound  blood  itself, — the  blood- 
globule, — ^is  actuated.  That  this  principle  is  of  such  a  nature  that  it 
aspires  to  nothing  less  than  the  perpetual-circular  form  of  motion,— 
this  will  be  shewn  in  our  Analysis  of  the  Spirit,  and  in  our  Doctrine  of 
Forms.  For  in  proportion  as  essences  and  substances  are  superior  and 
prior,  in  the  same  proportion  they  are  more  perfect  with  respect  to  the 
form  which  they  manifest  by  their  fluxion,  and  which  exactly  resembles 
their  substantive  form  itself.  Consequently,  such  substances  never  tend 
into  a  straight  line,  but  into  a  kind  of  perpetual  and  unlimited  circular. 
From  them  the  blood  derives  a  similar  nature,  and  thus  it  occupies  the 
axes  of  the  curved  vessels.  And  as  at  the  same  time  it  is  preeminently 
fluid,  because  globular,  and  as  the  serum  is  sluggish  to  the  last  degree, 
and  delayed  continually,  because  angular,  therefore  the  latter  must  ne- 
cessarily be  displaced  from  the  middle  of  the  torrent  of  blood  to  the 
sides,  and  consequently  be  thrown  out.  But  such  is  the  strong  im- 
pression on  the  mind,  that  all  bodies  driven  by  any  force  run  out  only 
in  straight  lines,  that  our  proposition  must  necessarily  appear  para- 
doxical. But  I  will  not  dwell  upon  these  prejudices  of  infancy,  further 
than  to  remark,  that  they  must  be  put  aside  if  we  really  wish  ever  to 
arrive  at  the  causes  of  things.  Corpuscules  which  have  no  activity  of 
their  own,  but  require  to  be  driven  and  pushed, — that  is,  which  are  not 
elastic,  but  act  from  gravity  alone,  and  resist  in  proportion  to  their 
gravity, — ^when  acted  upon,  are  determined  into  straight  lines,  for  they 
have  no  active  principle  which  can  bend  or  determine  them  into  any 
form.  Not  so,  clastic  corpuscules :  these  react  to  the  same  degree  that 
they  are  acted  upon,  and  take  from  themselves  even  the  direction  of 
their  motion.  But  this,  as  we  said  before,  is  still  only  obscure,  and  as 
it  were  dimly  visible. 

(u)  If  we  lay  it  down  as  a  rule,  that  the  serum,  in  proportion  as  it  is 
concreted,  is  in  the  same  proportion  shapeless,  rude,  and  unfit  for  circular 
motion,  and  when  impelled,  tends  into  none  but  straight  lines,  it  will 
follow  as  a  matter  of  course,  that  if  it  be  carried  in  a  circumflcxed  and 
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performs  a  gyre  suitable  to  its  nature^  with  increased  celerity 
and  force^  in  the  arterial  vessel^  it  always  tends  to  the  median 
axis^  and  displaces  to  the  sides  and  circumferences  everything 
discordant  with  it^  or  opposed  to  its  peculiar  fluxion;  conse- 
quently the  rude^  inert^  and  obsolete  serum ;  and  the  more  dis- 
crepant the  serum,  the  more  the  dissension,  division,  and 
rapidity  of  proscription  increase.  To  efiect  this  end,  all  the 
renal  arteries  fold  and  wreathe  into  circles  and  arches,  as  it  were 
httle  stars  and  moons ;  and  this,  from  the  very  threshold,  or  on 
the  surface,  close  under  the  common  coat,  over  the  whole  cir- 
cumference of  the  kidneys  {x).  And  the  arteries  or  ramifications 

gyrating  vessel,  it  must  impinge  on  every  part  of  the  vessel,  and 
never  comply  with  the  stream  of  blood,  but  be  dragged  unwillingly 
from  point  to  point;  and  as  soon  as  it  meets  any  little  opening,  it 
must  find  an  asylum  therein,  and  first  by  the  force  it  has  received,  and 
next  by  the  impulse  of  the  vessel  into  which  the  opening  leads,  escape 
from  the  vortex.  That  all  these  orifices  lead  into  little  ducts,  which 
unite  to  form  one  urinary  tubulus,  may  be  seen  below,  n.  289  {a). 

{x)  That  the  renal  arteries,  by  their  mediate  and  ultimate  ramifi- 
cations, form  perpetual  arches  and  circumvolutions  of  this  kind,  that 
is,  describe  gyres  exactly  conformable  to  the  natural  fluxion  of  the 
blood, — this  is  exhibited  by  Ruysch  in  several  of  his  plates,  (see  Man- 
getus,  Theatr.  Anat.,  tab.  Ixiv.,  fig.  2,  3,  4,  6,)  where  he  also  shews 
the  particular  appearance  of  those  gyres ;  and  fruther,  that  very  similar 
circumflexions  are  in  some  places  continued  all  the  way  into  the  interior 
parts.  Respecting  these  arches,  Malpighi  says,  ''When  the  mem- 
brane has  been  recently  removed,  a  number  of  very  short,  round  cor- 
puscules  present  themselves,  rolled  up  hke  little  worms,  and  not  differ- 
ing greatly  from  those  which  are  found  in  the  substance  of  the  testes, 
when  the  coverings  are  removed,  or  the  testes  themselves  divided 
through  the  middle.  ...  In  dogs  and  other  animals,  we  have  a  clear 
view  of  these  vermicular  productions,  which  after  making  the  above- 
mentioned  short  reflexions  and  circumvolutions,  go  straight  along  the 
dorsum  of  the  kidney,  following  the  external  surface,  towards  the 
pelvis"  (n.  282).  And  Winslow  says,  "By  fine  injections  we  dis- 
cover an  infinity  of  small  capillaries,  which  run  in  various  directions 
between  and  round  the  different  portions  of  this  textiure,"  &c.  (n. 
280).  Thus  much  appears  certain,  that  in  no  other  part  of  the 
body  is  there,  on  the  surface,  such  a  continual  vascular  circumflexion 
and  gyration,  as  in  the  kidneys. 
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which  enter  their  intimate  substance^  do  not  terminate  there, 
but  are  presently  reflected,  and  form  similar  glomeruli,  or  balls 
of  convolutions  (y) ;  in  order  that  they  may  thus  come  into  their 
natural  play :  moreover,  they  encircle  the  fistulae  BeUinianse  also 
in  a  similar  manner ;  and  this,  at  the  beginning,  the  middle, 
and  the  end,  where  at  last  they  are  obliterated  and  escape  firom 
the  gyre(r).  Thus  throughout,  by  instituting  these  natural 
games,  they  drive  out,  expel,  and  send  away  the  hostile  bands 
of  the  stinking  and  urinous  serum. 

289.  From  a  careftd  examination  of  the  interiors  and  Uttle 
intestines  of  the  kidneys,  the  following  appears  to  be  their  mode 
of  excreting  and  eminging  the  urinous  ichor;  namely,  that  the 
arterial  blood  circulating  at  full  speed  through  the  vessels, 
throws  the  sluggish  and  tardigrade  serum  to  the  circumferences ; 
constantly  agitates  it,  as  streams  agitate  the  sand ;  and  squeesses 

(y)  That  the  vessels  are  reflected  from  the  interior  substance,  by  a 
process  of  revolution,  to  the  surface,  and  tliere  form  little  balls  and 
arches,  is  thus  declared  by  "Wbslow,  "  The  blood-vessels,  after  enter- 
ing the  kidneys,  ramify  in  all  directions,  and  these  ramifications  give 
out  capillary  branches,  which  go  all  the  way  to  the  surface,  where  they 
appear  like  irregular  stars*'  (n.  280).  Malpighi  says,  '*  The  emulgent 
arteries  and  veins,  on  entering  the  cavity  of  the  kidney,  divide  into 
several  considerable  branches,  and  ....  curve  into  an  arch  towards 
the  gibbous  part  of  the  kidney,  and  go  to  meet,  and  are  united  by 
anastomosis  to,  other  branches,  and  from  this  arch  again,  towards  the 
gibbosity  of  the  kidney,  give  off  numbers  of  branches,  which  them- 
selves form  a  kind  of  reticular  interlacement,  and  run  out  between  the 
little  lobes  into  which  the  congeries  of  urinary  tubuli  is  subdivided,  all 
the  way  to  the  external  surface,  from  which  they  are  reflected  a  little  to 
the  sides,  and  terminate  at  the  glands"  (n.  282). 

(s)  That  the  vessels  surround  the  tubuli  uriniferi  or  Belliniani,  in 
the  manner  of  ivy,  see  above,  note(jj),  where  Malpighi  graphically 
describes  their  circumflexion.  They  form  indeed  similar  circles  iu  all 
directions.  But  Malpighi  has  also  observed,  that  the  vessels  seem  to 
be  obliterated  at  the  end  of  the  tubuli.  ''These  vessels  [which  sur- 
round the  urinary  vessels  after  the  manner  of  ivy]  are  obliterated," 
says  he,  "  near  the  end,  towards  the  papillary  substance"  (n.  282). 
In  other  words,  when  they  have  performed  their  office,  and  thrown  out 
the  hostile  serum,  they  change  into  filaments,  which  contribute  to  form 
the  membranes  of  the  papillae  and  infundibula. 
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it  through  the  foramina  into  the  fine^  straight  ducts  proceeding 
&om  them  (a).  This  urinous  excretion  is  driven  down  through 
these  ducts  or  tubulin  (which  resemble  tufts  of  vessels^)  by  a 
constrictile  action,  into  either  the  glandular  corpuscules  {b),  and 

(a)  The  origin  and  nature  of  the  abundant  cortical  substance  of  the 
kidneys,  which  appears  to  be  only  partially  yascular,  are  unknown. 
For  this  substance  admits  none  but  the  finest  colored  injection,  like  that 
employed  by  Ruysch ;  and  in  the  natural  state,  it  b  not  red,  but  white, 
and  clearly  proceeds  from  the  blood-TCSsels.  "  The  cortical  substance," 
says  Winslow,  *'will  be  observed  round  the  whole  circumference; 
and  by  the  microscope  we  perceive  it  to  be  of  a  spongy,  granular,  and 
slightly  waving  texture;  all  its  parts  adhering  together  closely  in 
radiated  lines.  ...  By  fine  injections,  and  during  inflammation,  we 
discover  an  infinity  of  small  capillaries,  which  run  in  various  direc- 
tions between  and  round  the  different  portions  of  this  texture"  (n. 
280).  *'  Certain  it  is,"  says  Malpighi,  *'  that  on  the  external  part 
of  the  kidneys,  there  are  fine  canals  in  immense  numbers,  and  which 
are  not  muscular  [camei]  but  membranous,  and  seem  to  be  analc^us, 
both  in  structure  and  use,  to  other  excretory  vessels,  as  the  salivary 
ducts  and  the  pori  bilarii"  (n.  282).  If  we  may  be  allowed  to  judge 
from  the  connexion,  use  and  origin  of  similar  structures  in  other  parts 
of  the  body,  these  vessels  seem  to  be  prolongations  from  the  foramina 
of  the  blood-vessels,  of  the  arteries  particularly ;  from  which  source 
very  many  of  the  membranes  in  the  body  derive  their  filaments.  Thus 
they  are  the  first  and  simplest  of  all  the  urinary  ducts,  and  take  up  the 
serum  immediately  from  the  arteries,  and  convey  it  to  the  tubuli  urini- 
feri ;  for  that  they  are  continuous  vrith  those  tubuli  will  be  seen  pre- 
sently. Wherever  in  the  universal  body  any  secretion  takes  place  from 
arterial  blood,  particularly  in  the  extremes,  (as  for  instance,  under  the 
skin,)  similar  offsets  exist  in  immense  numbers,  resembling  white,  glis- 
tening vessels,  and  which  draw  off  the  serosities,  and  do  not  admit 
blood,  unless  it  be  violently  intruded,  and  unusually  heated,  as  in  in- 
flammation :  in  the  same  manner  exactly  as  in  the  cortical  substance  of 
the  kidueys,  which  is  filled  by  Ruysch' s  injections,  and  therefore  is 
classed  among  vascular  structures. 

(b)  Respecting  the  renal  glands,  Winslow  says,  "  By  the  micros- 
cope we  see  a  number  of  small  red  corpuscules,  more  or  less  round, 
and  disposed  almost  like  bunches  of  currants"  (n.  280).  Littre  and 
JVIalpighi  treat  of  these  corpuscules  at  some  length.  "  In  all  the  kid- 
neys," says  Malpighi,  "  that  I  have  hitherto  been  enabled  to  examine. 
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thence  into  the  tubuli  of  the  striated,  medullary  or  parenchyma- 
tous substance,  or  else  immediately  into  the  tubuli  themselves, 
by  which  it  is  taken  up  and  collected  from  all  the  little  confluent 
rills  {c).     From  these  tubuli  uriniferi  or  BeUiniani,  it  is  again 

I  haye  found  a  multitude  of  minute  glands ;  and  this,  uniformly,  both 
in  quadrupeds,  tortoises,  and  human  subjects"  (n.  282).  And  among 
other  particulars,  he  adds,  that  they  may  be  shewn  very  distinctly  by 
injections,  both  immediately  under  the  membrane,  and  "  between  the 
fasdcuh  of  the  urinary  vessels,  and  in  the  interstices,  appended,  as 
apples  are  appended  to  the  branches  of  the  apple-tree,  to  the  blood- 
vessels filled  with  the  black  injection,  and  which  moreover  have  a 
beautiful  arborescent  appearance"  ....  and  that  '^  they  seem  to  be 
round,  like  the  spawn  of  fish :"  he  also  describes  their  connexion  with 
the  blood-vessels  (ibid,)  Eustachius  and  Bellini  mention  and  de- 
scribe these  glands.  But  in  any  case,  the  finest  or  first  ducts  before 
spoken  of,  are  continued  into  these  glands,  and  also  into  the  tubuli 
uriniferi ;  and  even  appear  to  generate  and  form  them  ;  consequently, 
deposit  their  humor  in  both  the  glands  and  tubuli.  According  to  the 
order  of  nature  in  other  parts,  corpuscules  of  this  kind  are  usually 
prefixed  in  the  manner  of  little  heads  to  tubular  fibres  proceeding  from 
them.  But  inasmuch  as  there  is  also  an  immediate  communication 
with  the  urinary  vessels,  therefore  the  quantity  of  such  glands  appears 
to  vary  in  different  subjects. 

(c)  All  these  particulars  are  clearly  deducible  from  our  knowledge 
of  the  connexion  of  the  fine  ducts  already-mentioned  with  the  glands, 
and  of  both  the  ducts  and  glands  with  the  tubuli  uriniferi :  they  rest 
upon  experimental  evidence.  With  respect  to  the  connexion  of  these 
minute  ducts  with  the  glands,  Malpighi  says,  ''  They  [the  glands]  are 
so  connected  with  the  branches  of  the  arteries,  that  they  grow  from, 
and  are  appended  to,  the  internal  branches,  and  sometimes  to  the 
external  branches,  reflected  inwards,  and  divided  into  numberless  twigs" 
(n.  282).  They  are,  moreover,  somewhat  whitish,  and  colored  injec- 
tion does  not  enter  them,  although  the  little  arteries  themselves  where- 
with they  are  surrounded,  are  colored  thereby.  With  respect  to  the 
continuation  of  these  Uttle  ducts  into  the  urinary  tubuH,  Malpighi 
again  remarks,  that  certain  circumstances  afford  ''  a  proof,  that  there 
is  a  connexion  between  the  vermicular  vessels  composing  the  external 
surface  of  the  kidneys,  and  the  descending  vessels,  all  the  way  to  the 
pelvis,"  &c.  (ibid.)  Ruysch,  in  his  Tabulae  mentioned  above,  (see 
n.  283,)  states  several  times,  that  the  serpentine  vessels  of  the  cortical 
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thrust  downward  by  a  similar  action,  and  driven  out,  indeed, 
into  a  certain  little  cavity, — ^through  the  papillary  orifices  into 
the  calices  or  infundibula,  which  are  a  kind  of  vessels  narrowed 
inferiorly  (rf) :  in  this  way  it  is  expressed  through  the  pervious 
tubuli  or  pipes,  along  the  lateral  surfaces,  into  more  capacious 
reservoirs,  that  is  to  say,  into  the  pelvis.  Finally,  the  drainings 
collected  in  this  higher  bladder  are  thrown  out  with  a  similar 
but  more  compound  constrictile  power,  through  the  ureters,  and 
by  these  again,  as  above,  through  narrow  channels,  into  the 
grand  cavity  and  receptacle  of  the  bladder  {e).    Thus  the  same 

substance  degenerate  into  urinary  ducts.  ''  It  is  indeed  true,"  says 
he,  *'  that  by  filling  the  arteries  the  dnets  are  also  filled,  so  that 
the  two  appear  to  be  continuous"  (ibid,)  Respecting  the  continuation 
of  the  glands  into  the  tubuli  unniferi,  Malpighi  says,  ''The  glands, 
as  I  think,  probably  correspond  to  the  urinary  vessels  of  which  the 
mass  of  the  kidneys  is  composed"  (n.  282).  In  another  place  he 
says  more  confidently,  ''The  urinary  vessels  arise  from  the  glands, 
and  proceed  to  the  papillary  body,"  &c.  (ibid,) 

(d)  We  gather  from  the  unanimous  voice  of  all  our  authors— of 
Eustachius,  Ruysch,  Bellini,  Malpighi,  Winslow,  and  Heister — ^that 
the  tubuli  uriniferi,  taking  up  the  droppings  of  urine  from  the  number- 
less little  ducts,  at  last  eminge  them  at  the  end  of  the  papillae,  and  in 
fact,  along  the  membranous  parietes  wherewith  the  pyramidal  fasciculi 
are  invested.  This  is  clearly  proved  by  the  extremities  of  the  papillae 
being  perforated  by  many  little  holes,  as  pointed  out  by  Ruysch 
(n.  283),  and  as  described  by  Winslow  in  the  following  words,  "At 
the  end  of  each  papilla  we  see,  even  without  a  microscope,  in  a  small 
depression,  several  very  minute  orifices,  through  which  little  drops  may 
be  observed  to  issue,  when  the  papillae  are  compressed.  These  are 
drops  of  urine,  which  being  filtered,  partly  in  the  cortical,  partly  in  the 
medullary  substance,  afterwards  pass  through  the  tubuli  of  the  papillae, 
and  are  discharged  by  these  orifices"  (n.  280).  Malpighi  speaks  con- 
stantly of  the  termination  of  the  same  tubuli  on  the  membranous 
parietes ;  the  case  being  here  exactly  analogous  and  parallel  to  that  of 
the  ducts  which  proceed  from  the  infundibula  to  the  pelvis,  and  from 
the  ureters  to  the  bladder :  shewing  that  the  excretions  in  the  smallest 
and  large'st  parts  agree  in  this  particular — that  they  follow  the  course  of 
the  membranes. 

(e)  Respecting   the    termination  of  the  ureters  in  the  bladder, 
Heister  says,  "  They  [the  ureters]  terminate  in  the  posterior  inferior 
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action  is  present  and  persistent  from  the  first  and  highest  springs 
and  streams^  to  the  last  and  lowest.  The  most  minute  and  the 
primitive  ureters  are  the  single  threads  of  the  cortical  substance^ 
— those  which  proceed  from  the  arterial  vessels,  and  pass  into 
either  the  miliary  glands,  or  immediately  into  the  tubuli  urini- 
feri.  The  middle  ureters,  originating  from  and  constructed  by 
the  primitive  ureters,  are  the  fibres  of  the  medullary  substance, 
— ^the  tubuli  uriniferi, — ^which  terminate  in  the  papillae  and 
cavities.  The  grand  and  ultimate  ureters  are  what  extend  from 
the  pelvis  to  the  bladder.  By  these  last,  therefore,  we  may  be 
instructed  respecting  those  which  immediately  precede  them,  and 
by  both  the  last  and  the  middle,  respecting  the  first ;  for  the  one 
is  the  image  of  the  other,  with  only  such  a  difference  between 
>4fci^  as  exists  between  what  is  prior  and  what  is  posterior  (/). 
'  -StdO.  Thus  in  no  place  does  the  recrementitious  serum  of  the 
blood  >H  Off  spontaneously,  nor  is  it  here  invited  with  the 
welcome  that  is  usual  in  the  other  organic  structures ;  but  being 
sluggish,  resisting,  and  obstinate,  it  is  expelled  as  an  enemy,  by 
forcible  motion  and  sheer  violence,  and  along  the  whole  way,  is 
detruded  from  tube  to  tube,  and  from  cavity  to  cavity  {ff).    That 

part  of  the  bladder,  passing  obliquely  in  between  its  membranes,  and 
opening  into  the  bladder  in  a  valvular  manner,  by  narrow  orifices" 
(n.  279).  For  a  description  of  the  short  tubes  extending  from  the  in- 
fundibula  to  the  pelvis,  see  above,  n.  280. 

(f)  The  discriniimiUiMis  and  connexions  between  prior  and  posterior 
things,  will  b&^^S^qiiained  in  the  Doctrine  of  Order  and  Influx.  They 
respect  both  quantity  and  quality.  In  proportion  as  things  are  prior, 
in  the  same  proportion  they  are  more  universal,  more  multiple,  and 
more  perfect ;  resembling,  or  assimilating  to,  each  other  in  general, 
not  in  particular.  Hence  a  proportion  may  be  obtained,  not  between 
operations  only,  but  in  some  measure  between  dimensions  also ;  the 
space  which  the  superior  things  occupy  being  first  given.  As  the  tubes 
correspond  to  each  other  mutually,  so  also  do  the  cavities  prefixed  to 
them.  The  same  proportion  that  exists  between  the  bladder  and  the 
pelvis,  exists  also  between  the  pelvis  and  the  calyx,  and  between  the 
calyx  and  the  gland ;  that  is,  with  respect  to  cavities  and  modes  of 
action  ;  but  with  a  difference  of  perfection.  To  enter  fully  into  these 
proportions,  would  be  tedious,  inasmuch  as  they  all  follow  one  law. 

(ff)  There  is  this  difference  between  the  modus  operandi  of  the 
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this  is  the  case,  is  demonstrated  by  the  serpentine  wreathings 
and  windings  of  the  vessels  of  the  cortical  substance,  from  the 
surface,  to  the  fasciculi  formed  by  the  union  and  straight  pro- 
longation of  the  meduUary  or  tubular  substance  (A) :  by  the 
conterminous  and  interjacent  glands:  by  the  urinary  tubuli 
themselves  being  wide  above,  and  constanUy  narrowing  as  they 

Uver,  &c.,  and  the  modus  operandi  of  the  kidneys, — namely,  that  in 
the  kidneys  there  is  a  violent  detrusion  into  the  underlying  cavities  or 
receivers,  and  not  a  kindly  invitation  ;  which  detrusion  is  the  cause  of 
the  motion  treated  of  in  n.  287.  But  this  detrusion  is  not  continuous 
from  the  first  blood-vessels  all  the  way  to  the  pelvis  or  the  bladder,  but 
is  broken  up  into  certain  determinate  lengths,  or  stadia.  The  first 
stadium  extends  from  the  arterial  vessels  to  the  glands ;  the  second, 
from  the  glands,  through  the  tubuli,  to  the  calices ;  the  third,  from 
the  calices  to  the  pelvis  ;  and  the  fourth,  from  the  pelvis  to  the  blad- 
der. It  is,  however,  continuous  within  each  stadium,  from  cavity  to 
cavity:  thus  one  receptacle  succeeds  another,  and  there  is  a  diverti- 
culum at  the  end  of  each.  Such  is  the  progression  from  prior  to  pos- 
terior, and  from  posterior  to  postreme.  But  when  the  urinary  juice  is 
expressed  from  the  tubuli  into  the  cavity  under  them,  then,  according 
to  the  laws  of  the  before-mentioned  Doctrine,  the  uppermost  cavity, 
as  the  head,  first  compresses  itself,  or  begins  the  motion  of  compression, 
which  thus  proceeds  and  creeps  on  in  order,  all  the  way  to  the  end,  or 
to  the  cavity  beneath,  which  at  this  time  is  in  its  state  of  expansion  ; 
and  so  on.  Moreover,  whatever  the  little  head  does,  whether  that 
head  be  a  gland  or  a  cavity,  the  whole  tubulus'  continued  from  it, 
does  the  Uke,  as  we  before  observed  when  speaking  of  the  liver. 

(A)  We  have  already  treated  of  the  vermicular  winding  of  the  cor- 
tical substance,  which  is  admirably  shewn  in  Ruysch's  Tabulae.  Inas- 
much as  this  substance  is  composed  of  the  very  earHest  ducts,  which 
receive  the  first  urinous  drippings,  therefore  it  is  inflected  and  wavy, 
afler  the  manner  of  the  ureters.  Its  very  inflexion  indicates,  that 
there  is  an  alternate  expansion  and  constriction  of  its  Uttle  ducts  ;  also, 
that  the  medullary  substance  under  it,  swells  up,  and  rises  out  of  its 
place,  during  the  time  of  the  diastole.  Such  being  the  case,  therefore 
the  cortical  substance  necessarily  presents  the  appearance  of  vermicular 
fluxion  :  for  the  individual  ducts  of  this  substance  are  not  fettered  in 
their  course  in  the  same  way  as  the  tubuli  under  them  ;  which  latter, 
being  congregated  and  compacted  into  fasciculi,  act  in  common,  even 
above  themselves,  by  extension. 
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descend^  giving  rise  to  the  polygonal  pyramidal  bodies,  and  to 
the  mamillary  form,  or  the  papillae  (i) :  by  the  foramina  with 
which  these  teats  are  perforated :  also,  by  the  infundibula,  their 
form,  their  contiguity,  their  speedy  contraction  into  tubes,  the 
insertion  of  these  tubes  into  the  pelvis,  the  narrowing  of  the 
pelvis  to  form  the  ureters,  the  final  contraction  of  the  ureters 
into  tubes,  and  the  implantation  of  the  tubes  in  the  bladder :  in 
a  word,  by  the  continuous  progression  from  wide  to  narrow,  and 
the  sudden  change  from  narrow  to  broad;  thus  from  the  minut- 
est threads  to  the  glandular  follicle,  from  the  foUicle  to  the 
urinary  tubulus,  from  this  to  the  cavity  and  calyx,  from  this  to 
the  pelvis,  and  so  on  through  the  ureters  to  the  bladder.  Thus 
all  things  conspire  to  testify,  that  the  urine  is  urged  downwards 


(i)  We  have  three  convincing  proofs  of  the  fact,  that  the  tubuli 
uriniferi  are  wider  above  than  below,  in  the  same  manner  as  the  ureters 
themselves,  which  have  a  broad  pelvis  placed  above  them,  and  end  in 
contracted  tubuli.  The  jirBt  proof  is,  that  glandular  follicles  are  placed 
upon  the  tubuli,  in  the  same  manner  as  the  pelvis  is  placed  upon  the 
ureters;  for  according  to  Malpighi,  the  follicles  and  tubuli  are  con- 
tinuous bodies.  The  second  is,  that  the  tubuli  uriniferi  all  together 
form  a  kind  of  fibrous  fasciculus,  of  a  pyramidal  figure,  reaching  from 
the  surface,  where  they  swell  to  a  considerable  size  in  the  manner  of 
lobes,  to  the  intimate  or  central  parts,  where  they  terminate  in  papilli- 
form  points  :  thus  as  the  fasciculi  themselves,  in  their  descent,  contract 
gradually,  so  also  do  the  tubuli  with  them.  The  third  proof  is,  that 
the  capillary  vessels,  at  the  end  of  these  tubuli,  begin  as  it  were  to 
vanish  away,  and  contract  out  of  sight,  according  to  Malpighi' s  ac- 
coimt.  If  then  the  several  tubuli  constantly  decrease  in  diameter  as  they 
descend  to  the  teats  of  the  mamillse,  then  the  urine  injected  into  them 
must  necessarily  be  detruded  by  violence,  or  force  of  compression.  For 
the  urinous  humor,  naturally  sln^sh,  and  sometimes  viscid,  grnmous, 
and  uneven,  never  passes  down  of  its  own  accord ;  as  we  may  be  cer- 
tain from  the  glairy  matter  which  frequently  lines  the  tubuli,  and  in 
some  cases  even  distends  the  ureters  themselves  into  a  ventricular  form. 
Moreover,  at  the  sides  of  the  papillae  there  is  a  peculiar  caruncular  sub- 
stance, not  described  by  our  authors,  but  admirably  represented  by 
Eustachius;  (see  his  Tabid.  Jnat.,  tab.  i.,  fig.  15,  b  b  b;  tab.  iii., 
fig.  10 ;)  and  which,  if  cameous  [or  muscular,]  must  greatly  assist  in 
compressing  and  opening  the  tubes  of  the  papillae. 
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by  a  kind  of  continual  pressure^  and  this^   firom  vessels  into 
cavities^  to  the  third  and  fourth  degree  of  composition. 

291.  That  from  tJiese  outcasts,  throughout  the  whole  of  the 
passage,  the  veins  recover  and  absorb  the  finer  elements  of  the 
blood.  This  is  proved  by  the  insertion  of  the  veins  into  the 
glandular  follicles ;  into  the  tubuli  uriniferi ;  into  the  membranes 
bounding  the  lobular  pyramids ;  into  the  parietes  of  the  infun- 
dibula  and  pelvis ;  into  the  internal  coat  of  the  ureters  {k),  which 
are  also  dotted  with  glandular  corpuscules^  just  like  the  intes- 
tines (/) :  by  the  application  and  implantation  of  the  tubuU^  as 
well  as  of  the  larger  ducts^  to  and  upon  the  coverings,  that  is, 
to  and  upon  the  coats  investing  the  pyramidal  bodies  and  the 
cavities  themselves ;  whereby  the  himior,  as  it  drips  out,  keeps 
close  along  the  path  of  the  membranes,  where  the  Uttle  venous 
mouths  open :  moreover,  by  the  action  of  the  tubuli  and  ureters 
upon  the  urine  which  they  contain;  and  which  prevents  any 
part  thereof  from  passing  by  without  being  touched  and  saluted 
by  the  parietes,  and  by  the  httle  veins  grouped  upon  them. 
Thus  if  anything  that  can  still  be  of  use,  is  interspersed  among 

(k)  Our  authors  treat  largely  of  the  venous  ramifications  proceeding 
to  both  the  glands,  tubuli,  calices,  pelvis,  &c.  See  Malpighi,  n.  282. 
Thus  there  is  scarcely  a  point  where  we  do  not  find  some  little  vein,  or 
reabsorbent  vessel,  terminating.  The  vascular  ramifications,  according 
to  Malpighi,  "form  a  kind  of  reticular  interlacement,  and  run  out 
between  the  little  lobes  into  which  the  congeries  of  urinary  tubuli  is 
subdivided,  all  the  way  to  the  external  surface,  from  which  they  are 
reflected  a  little  to  the  sides,  and  at  length  terminate  internally ;  their 
last  twigs  ending  at  the  glands,"  &c.  (n.  282). 

(I)  Respecting  the  glands  of  the  ureters,  Heister  says,  "The 
nervous  [or  internal]  coat  [of  the  ureters]  sometimes  exhibits  glands" 
(n.  279).  Morgagni  makes  the  same  observation,  n.  283.  The  ureters, 
in  these  respects,  are  almost  like  the  intestines,  inasmuch  as  they  have 
valves  similar  to  the  valvulse  conniventes.  See  Coschwitz,  Dissert,  de 
Valvulis  in  Ureteribus.  Winslow  also  remarks,  that  "the  innermost 
coat  [of  the  ureters]  is  lined  by  a  very  fine  membrane,  which  covers  an 
exceedingly  delicate  vascular  network.  It  is  slightly  granulated  like 
shorn  velvet.  It  has  several  longitudinal  rugse,  which  are  intersected 
and  in  a  manner  interrupted  by  a  great  number  of  small  transverse 
rugce"  (n.  281). 
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the  urine^  it  is  absorbed,  and  returned  into  the  blood;  and 
nothing  but  the  feculent  and  effete  humor  is  rooted  out  or 
thrown  away.  But  of  the  blood  itself  and  the  finer  serum 
thereof,  there  is  a  continuous  circulation  within  the  vessels, — 
from  the  arteries  into  the  veins,  which  are  united  by  perpetual 
anastomoses  both  on  the  surface  of  the  kidneys  and  in  their 
intSBRte  substance.  The  Veins  take  up  this  blood,  together  with 
the  richer  and  finer  serum  that  is  thrown  among  the  urinous 
portion :  they  lead  it  away  through  the  level  plains  between  the 
greater  and  lesser  divisions  of  the  viscus,  and  at  length  convey 
it  to  the  surface,  into  certain  common  branches ;  and  thus  ex- 
port both,  through  increasing  channels,  into  the  emulgent  veins, 
and  from  them  into  the  vena  cava.  As  the  veins  recover  and 
absorb  the  corporeal  parts  of  the  blood,  so  (m). 

(m)  Inasmuch  as  absorbent  vessels  of  two  kinds,  to  wit,  venous 
and  lymphatic,  are  evidently  brought  together  in  all  the  cavities,  tubes, 
members,  organs  and  viscera,  therefore  it  is  of  great  importance  to 
understand,  what  each  kind  of  vessels  absorbs  respectively  from  the 
liquids  applied  to  it.  From  a  careful  comparison  and  consideration  of 
all  the  circumstances,  I  am  fully  convinced,  that  the  veins  imbibe  only 
those  things  which  belong  to  the  bodily  part  of  the  red  blood ;  as  in 
the  case  of  the  infinite  host  of  veins  in  the  omentum,  and  the  other 
fatty  planes  and  beds,  where  they  demand  back  only  those  matters 
which  are  to  be  incorporated  with  the  blood :  likewise  in  the  skin, 
where  they  imbibe  an  abundant  moisture,  full  of  highly  volatile  salts 
and  nitrous  elements :  in  the  intestines,  stomach,  oesophagus,  fauces 
and  tongue,  where  they  absorb  the  chyle  itself,  of  which  the  blood- 
globule  is  formed :  and  the  same  remark  apphes  to  the  veins  of  other 
organs,  and  here,  to  those  of  the  kidneys.  For  this  humor  is  adapted 
to  their  comparatively  large  lips  and  orifices,  and  at  the  same  time  to 
the  blood  itself,  which  craves  the  serum,  for  the  purposes  of  self- 
renovation,  as  ardently  as  a  bride  desires  the  favors  of  her  husband. 
But  the  lymphatics — putting  out  of  question  those  of  the  mesentery — 
are  so  fine  and  delicate,  particularly  their  first  lips,  that  they  do  not 
admit  any  other  than  the  purest  species, — anything,  in  short,  but  the 
lymph  that  is  full  of  the  spirit  and  life  of  the  blood  ;  that  is  to  say, 
than  the  white,  purer  and  prior  blood,  set  free  from  the  blood  while  in 
a  state  of  resolution,  and  which  has  reached  the  summit  or  surface  of 
the  viscus.  These  views  are  supported  by  the  nature  of  this  l3nnph  as 
explored  chemically,  by  its  passage  into  the  receptaculum  chyli,  and  at 
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292.  The  lymphatica  redeem  the  spirituous  and  essential  parts ^ 
and  restore  them  to  the  blood.  For  the  proper  coat  of  the  kid- 
neys^ or  that  which  lies  close  under  the  common  coat^  consists 
of  two  thin  laminae^  with  a  fine  cellular  tissue  enclosed  between 
them  (n).  This  tissue  accompanies  the  coat  into  the  interiors  of 
the  organ^  insinuating  itself  by  the  interstices  that  separate  the 
lobes  (o)^  and  leads  continuously  to  the  papillae^  calicos^  and 
pelvis,  where  it  meets  another  portion,  and  the  two  laminae  com- 
ing together,  invest  all  the  parts  (/>).    This  timic,  throughout  its 

length  into  the  subdavian  vein,  where,  as  a  bridegroom,  it  is  to  meet 
its  future  partner,  the  chyle ;  or  where,  as  a  soul,  it  is  to  meet  its 
body.  Respecting  this  lymph,  we  refer  the  reader  to  our  Analysis,  on 
the  Glands  generally. 

(n)  The  surface  of  the  kidneys  is  covered  by  two  layers  of  cellular 
tissue ;  one,  belonging  to  the  common  coat,  and  continuous  with  the 
peritonaeum  ;  the  other,  situated  between  the  two  laminae  of  the  proper 
coat,  and  very  thin,  like  fine  down  or  wool.  Respecting  the  latter, 
Winslow  says,  "  The  proper  coat  of  the  kidneys  is  composed  of  two 
laminae,  having  between  them  a  very  fine  cellular  substance,  which  may 
be  made  \'isible  by  blowing  in  between  the  laminae*'  (n.  280). 

(o)  For  the  kidneys  are  divided  into  lobes,  which  proceed  pyra- 
midally towards  the  interiors.  These  lobes  are  their  most  general 
divisions,  through  which  the  fine  cellular  membrane  insinuates  itself, 
and  penetrating  the  more  internal  parts,  connects  them  with  the  most 
external ;  and  thus  diffuses,  and  most  distinctly  distributes  and  divides 
the  common  cause  into  the  particular  causes  of  the  parts.  Respecting 
this  insinuation  [through  the  lobes],  Malpighi  says,  '^  In  oxen,  tortoises 
and  birds,  the  exterior  surface  of  the  kidneys  is  divided  by  grooves 
and  depressions  into  a  number  of  large  polygonal,  and  for  the  most 
part  hexagonal  masses.  The  same  kind  of  composition  is  sometimes 
clearly  observable  in  human  adults,  and  frequently  in  the  human  foetus ; 
the  kidney  being  made  up  of  small  portions  separated  by  deep  fissures ; 
and  even  in  adults,  traces  of  this  division  are  always  present  inter- 
nally" (n.  282).  And  Winslow  says,  "The  internal  lamina  sends  a 
number  of  processes  into  the  substance  of  the  kidneys,  from  which  it 
cannot  be  separated  without  tearing*'  (n.  280). 

(j))  This  coat  covers  the  surface,  and  passes  in  by  the  divisions, 
(which  are  very  wide  and  deep  in  the  fcetus,)  towards  the  extremities 
of  the  papillae,  and  towards  the  infundibula,  and  there  meets  another 
portion  of  itself,  and  thus  coming  from  two  different  directions,  it  seems 
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progress,  digresses,  and  passes  into  the  vessels,  and  overwraps 
and  surrounds  all  their  branches,  interlacements,  and  reticula- 
tions {q) ;  and  it  also  appears  to  dip  into  the  spaces  between  the 
tubuli  urinifcri  (r).  Thus  while  the  follicles,  and  the  ureters, 
primitive,  middle,  and  ultimate  {$),  carried  away  by  their  alter- 
nate systole,  press  the  serum  close  against  all  points  of  their 
parietes,  the  purest  lymphs  and  the  winged  spirit  take  swift 
flight  through  the  Uttle  foramina  and  pores,  and  wherever  they 
alight,  they  fly  into  the  fine  cellular  tissue,  and  rise  at  all 
points  through  the  continuous  down,  to  the  surface,  into  the 
coat  surrounding  either  the  kidneys,  the  arteries,  or  the  veins. 
There  the  lymphatics  joyfully  receive  their  new  guests,  beset 
them  with  their  Uttle  lips,  load  them  with  kisses,  and  congratu- 
lating them  on  their  rescue  from  the  unworthy  serum,  transport 
them  to  the  receptaculum  chyU,  as  it  were  linking  together  their 
wings  for  the  purpose,  in  order  to  restore  them  to  the  blood  (/). 
The  suprarenal  glands  also,  according  to  their  ancient  custom, 

to  subtend  and  enter  the  pelvis.  For  the  lamina  which  penetrates  the 
interiors,  and  expands  over  the  bottom  of  the  calices,  is  continued 
through  the  foramina  and  shorter  ducts,  to  the  inside  of  the  pelvis, 
whose  outside  is  covered  by  the  same  membrane  coming  round  tliither 
along  the  surface ;  so  that  this  coat  invests  the  hollow  centre,  within 
and  without,  and  commands  and  subjugates  it  entirely,  and  causes  it  to 
be  absolutely  dependent  upon  both  the  general  action  of  the  kidneys, 
and  the  action  of  their  veriest  singulars,  or  minutest  parts.  ''The 
proper  membrane,"  says  Winslow,  "contributes  to  form  the  pelvis 
and  calices  or  infnndibula"  (n.  280). 

{q)  According  to  Winslow,  "  The  proper  membrane  of  the  kidney 
passes  to  the  siuuosity  where  the  renal  vessels  enter,  and  in  the  form 
of  a  sheath  or  capsule  accompanies  all  their  ramifications  into  the  inti- 
mate substance  of  the  organ"  (n.  280). 

(r)  Eustachius  mentions  certain  grooves  in  the  cortical  and  medul- 
lary substance,  and  thinks  that  the  urine  passes  down  through  these 
grooves :  but  they  seem,  from  his  description,  to  be  nothing  more  than 
interstices  between  the  tubuli,  formed  by  the  cellular  tissue. 

(«)  Respecting  the  least,  middle  and  ultimate  ureters,  and  the  cor- 
responding cavities  or  follicles,  see  above,  n.  289. 

(/)  Respecting  the  lymphatics  of  the  kidneys,  see  Nuck,  Adeno- 
grapMa  ;  and  Heister,  n.  278,  above. 
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draw  forth  for  their  own  benefit  and  necessities^  and  rescue, 
whatever  portion  they  desire.  The  veins  and  lymphatic  vessels, 
when  they  have  quaffed  their  new  beverage, — ^the  vintage  being 
in  a  manner  ended, — announce  that  the  vines  are  exhausted, 
and  that  what  now  remains  is  mere  urine. 

293.  As  the  blood  is  continually  making  its  circle  of  life ; 
that  is  to  say,  is  in  a  constant  revolution  of  birth  and  death ; 
as  it  dies  in  its  old  age,  and  is  regenerated  or  bom  anew ;  and 
as  the  veins  solicitously  gather  together  the  whole  of  its  corpo- 
real part,  and  the  lymphatics,  of  its  spirituous  part ;  and  suc- 
cessively bring  it  back,  refect  it  with  new  chyle,  and  restore  it 
to  the  pure  and  youthful  blood;  and  as  the  kidneys  constantly 
purge  it  of  impurities,  and  restore  its  pure  parts  to  the  blood ; — 
so  likewise  Man,  who  Uves  at  once  in  body  and  spirit  while  he 
lives  in  the  blood,  must  undergo  the  same  fortunes  generally, 
and  in  the  progress  of  his  regeneration  must  daily  do  the  like. 
Such  a  perpetual  symboUcal  representation  is  there  of  spiritual 
life  in  corporeal  life ;  as  likewise  a  perpetual  typical  representa- 
tion of  the  soul  in  the  body  (u).  In  this  consists  the  searching 
of  the  heart  and  reins,  which  is  a  thing  purely  divine. 

(u)  In  our  Doctnne  of  Representations  and  Correspondences,  we 
shall  treat  of  both  these  symbolical  and  typical  representations,  and  of 
the  astonishing  things  which  occur,  I  will  not  say  in  the  living  body 
only,  but  throughout  nature,  and  which  correspond  so  entirely  to 
supreme  and  spiritual  things,  that  one  would  swear  that  the  physical 
world  was  purely  symbolical  of  the  spiritual  world :  insomuch  that  if 
we  choose  to  express  any  natural  truth  in  physical  and  definite  vocal 
terms,  and  to  convert  these  terms  only  into  the  corresponding  spiritual 
terms,  we  shall  by  this  means  elicit  a  spiritual  truth  or  theological 
dogma,  in  place  of  the  physical  truth  or  precept ;  although  no  mortal 
would  have  predicted  that  anything  of  the  kind  could  possibly  arise  by 
bare  literal  transposition ;  inasmuch  as  the  one  precept,  considered 
separately  from  the  other,  appears  to  have  absolutely  no  relation  to  it. 
I  intend  hereafter  to  communicate  a  number  of  examples  of  such  cor- 
respondences, together  with  a  vocabulary  containmg  the  terms  of 
spiritual  things,  as  weU  as  of  the  physical  things  for  which  they  are 
to  be  substituted.  This  symbolism  pervades  the  living  body ;  and  I 
have  chosen  simply  to  indicate  it  here,  for  the  purpose  of  pointing  out 
the  spiritual  meaning  of  searching  the  reins. 

Go2 
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294.  Sufficiently  evident  tokens  exist,  to  enable  us  to  infer 
with  certainty,  that  the  kidneys  also  draw  off  the  sluggish  and 
noxious  phlegm  from  the  peritoneum ,  and  perhaps  some  portion  of 
the  effete  fat.  The  reasons  which  indicate  this,  are,  that  the 
cellular  texture  of  the  peritonaeum,  (which  is  generally  full  of  an 
aqueous  and  oily  humor,  more  particularly  after  a  few  years  of 
life  are  passed,  and  not,  as  in  embryos,  of  a  lacteal  and  chyli- 
ferous  humor  (^),  is  connected  immediately — as  well  as  by  the 
mediation  of  the  colon  and  coecum — ^with  the  cellular  texture  of 
the  kidneys  and  ureters,  just  under  their  common  covering  (y), 

{x)  It  was  shewn  in  the  Chapter  on  the  Succenturiate  Kidneys  or 
renal  glands,  that  in  embryos  none  but  the  purest  serum  permeates  the 
cellular  tissue  of  the  peritonseum  and  of  the  other  viscera.  But  after 
birth,  when  the  form  of  government  is  completely  changed,  that  is, 
when  nature  is  given  over  to  the  dominion  of  the  human  will,  and  when 
innumerable  intestine  motions  of  the  mind,  the  animus,  and  the  body, 
tear  the  republic  to  pieces,  and  momently  throw  the  blood  into  all  sorts 
of  different  states,  and  inspissate,  inflame  and  disorder  both  it  and  the 
serum,  precipitating  them  into  quicksands  and  whirlpools, — then  the 
blood  and  serum  change,  and  become  turbulent,  and  after  having  cir- 
culated a  certain  number  of  times,  they  are  in  great  part  effete,  and 
must  be  thrown  off  by  the  urinary  vessels  and  the  skin.  Now  serum 
of  this  quality  frequently  encumbers  and  clogs  the  tissues  of  the  pe- 
ritonaeum. 

(y)  The  general  opinion  is,  that  the  common  coat  of  the  kidneys  is 
continuous  with  the  peritonaeum ;  for  it  is  similarly  circumstanced  with 
the  common  coat  of  the  ureters.  But  the  peritonaeum  covers  only  the 
anterior  part  of  the  kidneys.  So  far,  therefore,  the  same  cellidar  tissue 
accompanies  both  the  common  coat  of  the  kidneys,  and  the  peritonaeum  ; 
and  although  not  in  the  way  of  duplicature,  yet  there  is  no  denying 
the  continuation  of  the  tissue  itself;  from  which  if  the  serum  is  to  be 
excreted,  there  must  necessarily  be  some  general  place  of  discharge,  to 
avoid  dropsical  inundation.  "This  [tissue],"  says  Winslow,  "was  for 
a  long  time  considered  as  a  duplicature  of  the  peritonaeum,  the  true 
membranous  lamina  of  which,  however,  covers  only  the  anterior  surface 
of  the  kidneys,  and  consequently  they  lie  external  to  the  sac  of  the 
peritonaeum ;  because  the  portion  of  peritonaeum  which  covers  them, 
cannot  be  regarded  as  an  entire  coat ;  so  that  the  only  common  coat 
they  have  is  the  cellular  tissue"  (n.  280).  Fiulhermore,  one  of  the 
kidneys  is  connected  to  the  colon ;  the  other,  to  the  coecum,  where  the 
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and  is  likewise  coiitinued  around  the  trunks  and  larger  branches 
of  the  emulgent  vessels,  which  follow  the  path  of  the  fissures 
and  interstices,  towards  the  interiors  of  the  organ  (z).  Further- 
more, that  as  the  renal  capsules  waste,  and  recede  some  little 
&om  the  kidneys,  this  office,  either  wholly  or  in  part,  is  trans- 
ferred to  the  kidneys  themselves,  is  rendered  very  probable  by 
the  circulation  of  this  humor,  by  the  necessity  for  its  discharge, 
by  the  situation  of  these  viscera  (a),  by  the  capacity  of  the 
emulgent  vein  relatively  to  the  artery  (i),  by  the  necessity  for 


large  and  small  intestines  meet.  That  the  common  coat  of  the  ureters 
b  also  continuous  with  the  peritonaeum,  is  stated  by  Winslow,  as 
foUows,  '*  Besides  their  proper  coats,  the  ureters  are  invested  abo  by 
the  cellular  tissue  of  the  peritonaeum,  the  membranous  lamina  of  which 
covers  about  two  thirds  of  their  circumference"  (n.  281). 

(z)  That  the  [cellular]  tissue  of  the  same  coat  covers  also  the  large 
vessels,  is  thus  stated  by  Heister,  "The  vessels  of  the  kidney,  like 
those  of  the  liver,  are  enclosed  in  a  membranous  or  capsular  production 
of  the  peritonaeum"  (n.  278).  And  Winslow  says,  "  (This  tissue] 
invests  the  renal  arteries  and  veins  in  the  form  of  a  cellular  sheath" 
(n.  280).  Whither  it  accompanies  them,  see  the  same  author,  n. 
281. 

(a)  Respecting  the  circulation  of  liquid  through  the  peritonaeum, 
the  situation  of  the  kidneys,  (whereby  they  are  enabled  easily  to  derive 
into  them  ichor  of  this  kind,)  and  the  removal  in  some  degree  of  the 
suprarenal  glands  from  the  kidneys,  as  mentioned  by  Morgagni,  see 
the  preceding  chapter. 

(b)  That  the  emulgent  veins  are  pf  greater  capacity  and  diameter 
than  the  emulgent  arteries,  see  Eustachius,  Ta^l.  AnaL,  tab.  i. ;  and 
particularly  Rnysch,  in  Mangetus,  Theatr,  Anat.,  tab.  bdv.,  fig.  2  and  5, 
and  Nuck,  in  ibid,,  fig.  1,  where  the  vein  is  delineated  as  very  large  in 
comparison  with  the  artery.  The  same  circumstance  was  remarked 
respecting  the  vessels  of  the  renal  glands  in  the  last  chapter.  It  shews, 
that  a  greater  quantity  flows  back  from  the  kidneys,  than  is  seen  to 
flow  into  them  by  way  of  the  arteries,  notwithstanding  the  quantity  of 
stuff  discharged  into  the  ureters  and  bladder.  The  superabundant 
contents  of  the  venous  channel,  appear  to  be  derived  from  no  other 
source  than  the  peritonaeum :  unless  we  suppose  the  reflux  from  the 
emulgent  vein  into  the  cava,  to  be  slower  than  the  influx  through  the 
artery,  and  that  hence  the  vein  swells  much  more  than  the  artery. 
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the  dilution  of  the  outcast  and  inactive  urine  {c),  and  by  many 
other  considerations  {d). 

295.  That  these  results  are  brought  about  with  infinite  variety , 
— differently  according  to  every  state  which  is  induced^  either  na- 
turally or  accidentally,  by  internal,  intermediate,  or  external 
causes.  This  is  evident  fix)m  the  actual  eflFect,  in  other  words, 
fix)m  the  urine,  which  is  continually  varying.  With  respect  to 
color,  for  instance,  it  may  be  either  watery,  transparent,  opa- 
line, greenish,  grey,  yellow,  flame-colored,  murrhine,  lateritious, 
ferruginous,  brownish,  or  blackish.  With  respect  to  smell,  it 
may  be  either  ambiguous,  inodorous,  ammoniacal,  sulphureous, 
fragrant,  or  aromatic;  or  rank,  putrid,  and  stinking.  With 
respect  to  taste,  it  may  be  smooth,  acrid,  saline,  mawkish,  styp- 
tic, or  nauseous.  With  respect  to  temperature,  it  may  be  either 
mild,  moderate,  febrile  in  various  degrees,  boiling,  or  fiery. 
With  respect  to  consistence,  it  may  be  limpid,  thin,  turbid,  tliick, 
viscid,  tliready,  pellicular,  crusted,  or  cloudy,  and  it  may  have 


(c)  If  wc  pursue  the  course  of  the  larger  vessels,  and  attend  to  the 
circumstance  that  the  cellular  tissue  continuous  with  the  peritonseuniy 
ceases  not  far  from  the  entrance  of  the  branches,  we  shall  find  that 
this  humor  is  poured  into  the  calices,  and  at  the  same  time  mediately 
into  the  pelvis,  and  lastly  into  the  ureters,  but  not  into  the  tubuli  uri- 
niferi :  thus,  that  the  whole  of  the  clear  fluid  is  not  reabsorbed  by  the 
veins  and  lymphatics,  but  that  the  lotiiun  or  sediment  collected  in  the 
pelvis,  seems  first  to  be  diluted  with  this  humor,  and  prevented  from 
forming  glairy  concretions,  or  becoming  viscid  and  glutinous :  so  that 
the  urine,  by  means  of  this  vehicle,  is  more  easily  detruded  through 
the  ureters. 

{d)  That  the  kidneys  draw  off  the  eifete  and  rancid  fat  by  the  same 
channel,  may  be  inferred  from  the  quantity  of  oleaginous  matter  with 
which  the  urine  is  sometimes  impregnated ;  from  the  fat  which  fills  the 
cellular  spaces  in  their  coats,  and  even  the  larger  interstices ;  and  from 
their  connexion  with  the  colon  and  coecum,  to  which  the  obsolete  por- 
tion of  the  fat  of  the  omentum,  mesocolon,  and  mesentery,  is  naturally 
derived,  as  was  shewn  in  the  Chapter  on  the  Omentum.  From  these 
circumstances,  I  say,  it  may  be  inferred,  that  these  fluid  faeces,  which 
do  not  exude  by  the  skin,  and  are  not  effused  into  the  cavity  of  the 
abdomen,  or  if  effused  flow  back  into  the  peritonaeum,  are  also  carried 
off  and  eliminated  by  these  common  excretory  organs. 
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either  a  gnunons,  sabulous^  or  other  deposit.  As  tried  by  che- 
mical tests y  it  may  exhibit  the  most  various  saline^  phlogistic, 
phosphoric^  oily,  or  earthy  composition ;  it  may  be  thick  or  thin, 
sanguineous,  serous,  or  aqueous  (e).  In  quantity,  it  may  be 
either  copious,  sparing,  or  uncertain.  It  is  different  in  every 
genus  of  animals,  in  every  species,  and  in  all  individuals ;  ac- 
cording to  their  different  ages,  natures,  temperaments,  diseases, 
ailments,  and  affections :  it  sometimes  varies  within  the  day,  and 
even  within  the  hour.  To  these  varieties  conspicuous  in  the 
effect,  correspond,  as  proximate  causes,  the  same  number  of 
changes  of  state  in  the  body  of  the  kidneys  (/) ;  that  is,  either 

{e)  The  urine  has  been  the  subject  of  innumerable  chemical  ana- 
lyses, by  which  its  properties  have  been  explored  generally :  but  speci- 
fically, such  exploration  must  ever  be  impossible  ;  for  the  properties  of 
both  the  kinds  of  blood,  arising  from  infinite  causes,  are  as  infinitely 
various  as  those  causes ;  and  the  properties  of  their  secretions  and  ex- 
cretions are  of  course  equally  various.  It  may  be  sufficient  to  hear 
Boerhaave's  account  of  the  chemical  constitution  of  the  urine.  ''The 
urine/'  says  he,  ''  contains  the  watery  part  of  the  blood ;  its  sharpest, 
most  subtle,  volatile,  and  alcaline  salt ;  a  very  acrid,  thin  and  volatile 
oil,  almost  in  a  state  of  putrefaction ;  also,  a  very  fine,  volatile,  and 
impalpable  earth,"  &c.  (Inst,  Med.,  n.  375.)  For  further  particulars 
respecting  the  water,  salt,  oil  and  earth,  here  mentioned,  see  the  same 
work,  n.  376—379. 

(/)  Every  organ,  viscus,  and  member  of  the  body  is  so  formed, 
that  it  may  assume  and  undergo  mnumerable  and,  indeed,  infinite 
changes  of  state ;  that  is  to  say,  with  respect  to  substance,  it  may  be 
altered,  constringed  and  dilated  into  the  most  widely  different  forms, 
and  put  on  shapes  suitable  to  all  the  various  impulses  of  the  blood  and 
spirits.  And  this  is  still  more  perfectly  the  case  with  the  parts  and 
their  singulars  or  individua ;  for  every  substance  is  inclined  and  adapted 
to  changes  of  state,  in  exact  proportion  to  its  priority  and  purity  :  in 
the  power  of  change  consists  its  highest  perfection.  Notwithstanding 
this,  it  must  be  of  such  a  form  or  construction,  that  while  it  varies  its 
states  in  infinite  ways,  it  still  subsists  and  remains  constantly  in  in- 
tegrity with  respect  to  essence.  With  a  view  to  this  power,  all  the 
parts,  particularly  the  interior  and  finer  parts,  are  also  comparatively 
freer,  spontaneously  active,  perfectly  mobile  within  their  sphere  of 
forces,  and  able  and  ready  to  contract  and  dilate,  whenever  the  least 
sign  of  a  cause  of  change  appears.     This  is  the  case  with  the  muscles. 
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in  the  whole  kidiiey,  or  in  the  graduated  dirisioiis  and  snbdifi- 
sions  of  the  parts^  or  in  the  yesseb,  the  nrinanr  tnbuti,  or  the 
fibres :  for  the  more  nameroas  and  indefinite  the  states  into 
which  any  member^  organ,  gl^^^  or  muscle  is  capacitated  for 
changing ;  and  the  greater  the  degree  of  subordination  where- 
with the  general  states  correspond  to  the  state  of  the  individual 
parts,  or  the  absolute  singulars,  the  more  perfect  is  such  mem- 
ber or  oi^an  in  its  nature.  Hence  the  embrronic,  infantine, 
growing,  and  undiseased  kidneys,  are  more  perfect  than  the 
adult,  senile,  and  diseased.  But  as  these  changes  of  state  cor- 
respond, so  they  are  referable,  to  the  causes  which  alter  the 
blood  and  its  serum,  and  the  spirit  of  the  blood  and  its  lymph  ; 
which  causes  are  either  external  and  belong  immediately  to  the 
body,  or  internal  and  belong  to  the  animus,  or  innermost  and 
belong  to  the  mind  or  proximately  superior  animus :  and  they 
are  either  natural,  that  is,  necessary,  or  contingent.  These  very 
causes,  however,  are  infinite;  as  numberless,  indeed,  as  the 
causes  of  all  the  diseases  of  the  body,  of  all  the  disorders  of  the 
animus,  and  of  all  the  affections  of  the  rational  mind.  Hence 
the  vast  diversities  in  the  urine ;  and  the  prognostications,  con- 
jectures, and  opinions  to  which  these  diversities  give  rise. 

and  hence  every  fibre  thereof  is  capable  of  being  compeUed  and  excited 
to  its  own  little  motion,  and  actions  of  the  most  different  kinds  arc 
produced,  exactly  according  to  the  form  of  the  essentials  which  deter- 
mine the  will.  Each  muscle  in  particular  has  such  a  power,  and  so 
have  the  muscles  reciprocally  and  collectively,  as  we  see  in  the  coun- 
tenance, which  represents  every  state  of  the  mind  in  so  exquisite  a 
manner.  All  the  viscera  have  a  similar  power,  and  hence  their  changes 
of  state  are  innumerable.  As  there  are  changes  of  state  in  substances, 
so  there  are  changes  of  state  in  their  forces  and  motions,  (for  the  motion 
may  be  either  quick,  slow,  strong,  weak,  obtuse,  acute,  even,  or  im- 
even,  &c.,)  and  so  likewise  in  all  their  other  accidents ;  hence  the  infi- 
nite diversity  of  operations  and  effects.  But  to  explain  this  vast  subject 
distinctly  would  require  volumes  :  we  shall  treat  of  it  more  at  large  in 
our  Chapter  on  the  Cerebrum,  and  its  Cortical  and  Medullary  Sub- 
stances. 


CHAPTER  XV. 


THE    URINARY    BLADDER. 

296.  Heister.  "The  urinary  bladder  is  a  hollow,  membranous 
organ,  something  like  a  pear  in  shape,  situated  in  the  pelvis,  and  in- 
tended to  collect  and  expel  the  urine.  In  adults  it  is  capacious  enough 
to  hold  about  a  pint  of  liquid.  I .  In  the  human  subject  it  is  connected 
in  a  singular  manner  by  the  peritonaeum  to  the  os  pubis,  which  is  not 
the  case  in  brutes.  2.  It  is  connected  with  the  parts  of  generation,  by 
the  urethra.  3.  With  the  umbilicus,  by  the  urachus  and  umbilical 
arteries.  4.  In  the  male  subject,  with  the  rectum.  5.  In  the  female, 
with  the  Tagina.  It  is  divided  into  a  neck,  a  body,  and  a  fundus.  The 
coats  of  the  bladder  are  thinner  in  the  body  and  fundus  than  in  the 
neck  of  the  viscus.  Its  blood-vessels  come  from  the  hypogastric,  um- 
bilical, and  hsemorrhoidal  vessels  in  the  male,  and  in  the  female  from 
the  uterine  vessels  also.  Its  nerves  are  from  the  intercostals,  and  from 
the  sacral  nerves  particularly.  Its  lymphatics,  so  far  as  I  know,  have 
not  been  noticed  excepting  by  ZeUer.  The  bladder  consists  of  three 
membranes.  1 .  The  first,  called  the  common  membrane,  is  continuous 
with  the  peritonseum,  and  covers  only  the  fundus :  there  is  usually  some 
fat  found  underneath  it.  (Comp.  Anat.,  n.  222.^  The  doctrine  of  a 
cellular  coat  in  the  bladder,  may,  I  believe,  be  supported  by  weighty 
reasons ;  it  is  evident  that  between  the  external  and  muscular  coats 
there  is  usually,  if  not  universaUy,  a  quantity  of  fat,  and  that,  often 
considerable ;  and  that  this  is  secreted,  coUected,  and  preserved  for  use 
in  peculiar  adipose  cells :  so  that  four  membranes  may  be  properly 
enumerated  in  the  urinary  bladder.  On  the  same  account,  Morgagni 
has  also  rightly  inferred  the  existence  of  a  ceUular  coat  of  the  same 
kind  in  both  the  stomach  and  the  gall-bladder :  he  also  stoutly  defends 
and  affirms  the  existence  of  the  muscular  coat  of  the  bladder,  in  oppo- 
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sition  to  Bianchi,  who  attempts  to  deny  it.  The  cellular  coat  of  the 
hladder  is  scarcely  to  he  seen  in  dogs.  (Ilnd,,  not.  24.)  2.  The  mus- 
cular coat  is  composed  of  several  layers  of  fibres,  hut  which  are  princi- 
pally longitudinal  and  transverse.  3.  The  nervous  coat  is  covered  with  a 
mucous  humor,  secreted  in  the  arteries  or  glands  of  this  coat,  which  are 
sometimes  conspicuous  near  the  neck  of  the  hladder.  The  sphincter  is  a 
series  of  transverse  fibres  running  in  the  form  of  a  circle  under  the 
straight  fibres,  and  surrounding  and  closing  the  extremity  of  the  neck 
of  the  bladder,  to  prevent  the  involuntary  discharge  of  the  urine :  in 
the  male  it  is  connected  to  the  fibres  of  the  rectum,  in  the  female,  to 
those  of  the  vagina.  The  openings  of  the  bladder  are  three ;  two 
where  the  ureters  enter,  at  which  the  urine  comes  in,  and  one  much 
larger  than  these  in  the  neck  of  the  bladder,  for  the  discharge  of  the 
urine  into  the  urethra.  (Ibid.,  n.  222.)  In  the  foetus,  the  bladder  is 
of  a  longer  shape,  and  extends  almost  to  the  umbilicus.'*  (Ibid.,  n.  248.) 
297.  WiNSLOw.  ''The  bladder  is  a  kind  of  membranous  and 
fleshy  pouch  or  bottle,  capable  of  dilatation  and  contraction ;  situated 
in  the  lower  part  of  the  abdomen,  immediately  behind  the  symphysis 
pubis,  and  before  the  rectum.  In  shape  it  is  a  kind  of  short  oval, 
broader  before  and  behind  than  at  the  sides,  rounder  above  than  below 
when  empty,  and  broader  below  than  above  when  full.  It  is  divided 
into  a  body,  a  neck,  and  a  fundus ;  into  an  anterior,  a  posterior,  and 
two  lateral  parts.  The  upper  part  is  termed  the  fundus :  the  lower  part 
is  contracted  to  form  the  neck.  The  bladder  is  made  up  of  several 
coats,  almost  like  the  stomach.  That  part  of  the  external  or  common 
coat  which  covers  the  upper,  posterior,  and  lateral  portions  of  the 
bladder,  consists  of  the  true  lamina  or  membrane  of  the  peritonaeum  : 
the  rest  of  the  viscus  is  surrounded  by  cellular  tissue,  by  the  interven- 
tion of  which  the  peritoneal  membrane  is  connected  to  the  muscular  coat. 
The  proper  coats  are  three  in  number :  a  muscular,  a  nervous,  and  a 
villous,  which  latter  is  the  innermost.  The  muscular  coat  is  composed 
of  several  strata  of  fleshy  fibres ;  the  external  fibres  are  mostly  longi- 
tudinal, and  the  next  to  these  are  more  inclined  toward  each  side ;  and 
the  internal,  more  or  less  obhque,  and  they  become  at  length  almost 
transverse.  All  these  fibres  decussate  in  various  directions,  and  they 
are  connected  together  by  a  fine  cellular  tissue,  and  may  be  separated 
by  inflating  that  tissue.  The  nervous  coat,  so  called,  is  nearly  of  the 
same  structure  as  the  nervous  coat  of  the  stomach.  The  internal  coat 
is  slightly  granulated  and  glandular,  and  a  mucilaginous  humor  conti- 
nually oozes  from  it,  which  moistens  the  internal  surface,  and  defends 
it  against  the  acrimony  of  the  urine.  It  appears  sometimes  altogether 
uneven  on  the  inner  side,  being  full  of  little  projections  and  irregular 
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rugse  when  empty  and  in  its  natural  state  of  contraction :  these  inequa- 
lities disappear  when  the  bladder  is  fuU,  or  distended  by  air.  At  the 
top  of  the  bladder^  above  the  symphysis  pubis,  we  observe  a  ligamen- 
taiy  cord,  which  runs  up  between  the  peritonseum  and  the  linea  alba 
all  the  way  to  the  umbilicus,  diminishing  gradually  in  thickness  as  it 
ascends.  This  cord  had  a  particular  use  in  the  foetus,  being  originally 
a  production  of  the  internal  coats  of  the  bladder,  which  production  is 
termed,  urachus.  It  is  composed  likewise  of  two  other  ligamentaiy 
elongations,  which  are  the  extremities  of  the  umbilical  arteries.  These 
arteries  come  from  the  hypogastrics,  run  up  by  the  sides  of  the  bladder, 
and  are  hollow,  and  filled  with  blood  even  in  adults,  as  high  as  the 
middle  of  the  bladder,  through  all  which  space  they  likewise  give  off 
ramifications.  Afterwards  they  lose  their  cavity,  and  become  ligamen- 
tary  as  they  ascend.  At  the  upper  part  of  the  bladder  they  approach 
each  other,  and  joining  the  urachus,  form  the  cord,  which  may  be 
termed  the  superior  ligament  of  the  bladder.  The  external  fibres  of 
the  muscular  coat  are  more  numerous  than  the  internal ;  and  the 
anterior  external,  which  are  the  longest,  form  a  semicircle  round  the 
urachus  at  the  top  of  the  bladder,  much  Hke  that  of  one  of  the  fleshy 
portions  which  surround  the  upper  orifice  of  the  stomach  and  lower 
extremity  of  the  oesophagus :  this  semicircle  passes  behind  the  urachus. 
The  portion  of  the  peritonaeum  which  covers  the  posterior  convexity  of 
the  bladder,  forms  a  very  prominent  fold  when  the  bladder  is  contracted, 
but  which  is  obliterated  when  the  bladder  is  extended.  This  fold  sur- 
rounds the  posterior  half  of  the  bladder,  and  its  two  extremities  are 
elongated  towards  each  side,  forming  a  kind  of  lateral  ligaments  of  the 
body  of  the  bladder,  which  are  more  apparent  in  children  than  in 
adults.  The  lower  part  of  the  bladder,  which  deserves  the  name  of 
fundus  much  better  than  the  upper  part,  is  perforated  by  three  openings, 
one  anterior,  and  two  posterior.  The  anterior  opening  is  formed  by  an 
elongation  of  all  the  proper  coats  of  the  bladder,  in  the  form  of  a  gullet, 
bent  much  in  the  same  manner  as  the  inner  orifice  of  the  rostrum  of 
the  head  of  an  alembic:  this  elongation  is  the  neck  of  the  bladder. 
(Exp,  Anat.,  Tr.  du  Bas-Fent,,  n.  448 — 458.)  The  urethra  is  at 
first  no  more  than  a  membranous  canal,  continued  firom  the  anterior 
opening  of  the  bladder,  at  the  place  called  the  neck  of  the  bladder, 
which  is  a  name  that  would  be  more  proper  for  this  portion  of  the 
urethra.  About  a  finger-breadth  and  a  half  firom  its  origin,  the  ca- 
nal joins  a  spongy  substance,  like  that  of  the  corpora  cavernosa,  only 
smaller.  (Ibid.  n.  531,  532.)  In  females,  the  membrane  which  tines 
the  neck  of  the  bladder,  also  forms  rugse,  more  or  less  regular,  but  that 
investing  the  cavity  is  full  of  irregular  corrugations  when  the  bladder 
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is  empty.  {Ibid.,  n.  G44.)  The  other  two  openings  in  the  true  fun- 
dus of  the  bladder  are  formed  by  the  ureters ;  which,  in  their  de- 
scent, run  behind  the  spermatic  vessels,  and  then  behind  the  lower  part 
of  the  bladder,  approaching  each  other.  Each  ureter  lies  between  the 
umbilical  artery  and  vas  deferens  of  the  same  side :  the  artery  lying  on 
the  outside  of  the  ureter,  and  the  vas  deferens  on  the  inside.  After- 
wards they  get  between  the  vasa  deferentia  and  the  bladder,  crossing 
these  canals,  and  then  at  about  a  finger-breadth  from  each  other  they 
begin  to  pierce  the  coats  of  the  bladder.  They  run  a  httle  way  between 
the  muscular  and  nervous  coats,  and  inclining  nearer  to  each  other, 
open  into  the  bladder  obUquely.  The  orifices  of  the  ureters,  in  the 
bladder,  are  somewhat  oval,  and  narrower  than  the  cavity  of  the  ureters 
immediately  above  the  orifices.  The  edge  of  these  orifices  is  very  thin, 
and  appears  to  be  only  a  membranous  fold,  formed  by  the  meeting  of 
the  internal  coat  of  the  bladder  with  the  internal  coat  of  the  ureters. 
The  arteries  of  the  bladder,  generally,  come  from  the  hypogastric  or 
internal  iliac  arteries :  in  particular,  they  are  branches  of  the  sciatic, 
epigastric,  and  umbilical  arteries  on  each  side.  The  veins  come  from 
those  of  the  same  names  as  the  arteries.  The  nerves  of  the  bladder 
come  from  the  crural,  and  also  from  the  great  sympathetic  nerves,  by 
means  of  the  communication  of  the  latter  with  the  crural  nerves.  It 
has  hkewise  a  branch  from  the  plexus  mesentericus  inferior.  Besides 
the  hgaments  already  mentioned,  there  are  hkewise  two  small  liga- 
ments, by  which  the  anterior  part  of  the  true  fundus  of  the  bladder 
is  connected  to  the  ossa  pubis."  (Ibid.,  n.  459—464.) 

298.  MoRGAGNi.  "The  ureters  terminate,  by  contracted  orifices, 
in  the  bladder,  and  by  the  continuation  of  their  fibres  produce  on  each 
side  a  thickish,  round  and  compact  body,  which  usually  projects  pos- 
teriorly on  the  inside  of  the  neck  of  the  bladder.  These  two  fleshy 
bodies  [muscular  cords]  after  a  short  course,  unite,  seldom  in  a  straight 
line,  namely,  between  the  two  ureters,  seldom  even  in  the  manner  of 
a  curve,  but  passing  obUquely  downwards,  they  incline  to  form  an 
angle,  from  which,  in  males,  I  have  frequently  found  a  kind  of  inde- 
finable hue  prolonged  downwards,  and  continued  to  that  prominence  of 
the  urethra,  termed  caput  gallinaceum.  When  this  line  or  these  bodies 
are  drawn  downwards  with  the  fingers,  the  orifices  of  the  ureters  are 
seen  to  be  contracted  and  closed.  .  .  .  The  two  bodies  above  described 
are  found  not  only  in  human  females,  but  in  almost  all  the  brutes,  male 
and  female,  which  I  have  dissected  ;  having  been  placed  there  for  some 
most  wise  reason  by  the  supreme  architect  of  Uving  beings.  (Advers. 
Anat,,  i.,  n.  9.) 

"  By  inspecting  a  great  number  of  bladders  in  their  natural  position. 
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I  have  arrived  at  this  result, — ^that  nothing  can  be  more  various  than 
the  lengthy  thickness,  and  prominence  of  these  bodies,  in  males  and 
females,  indiscriminately."  (Ibid.,  iii.,  Jnitn.  42.) 

299.  See  the  descriptions  and  Tabulae  of  the  following  authors. 
Eustachius,  Tabul.  Anat,,  tab.  iii.,  fig.  12 ;  where  he  exhibits  the 
urinary  bladder  with  the  urachus  cut  off,  and  the  hypogastric  arteries 
proceeding  fit>m  the  iliac  arteries  to  the  body  of  the  bladder,  and  to 
the  root  of  the  penis.  Fig.  18 ;  a  singular  delineation  of  certain  cameo- 
tendinous  sinews  weaving  round  the  bladder,  and  of  which  he  speaks  in 
his  book.  Be  Renibus,,  cap.  xix.,  p.  7^ ;  although  (according  to  Landsi) 
he  could  not  have  shewn  them  without  first  taking  off  the  external 
membrane,  and  perhaps  also  steeping  in  hot  water  the  fibres  which 
constitute  the  muscle  of  the  bladder.  Fig.  20  ;  the  blood-vessels  which 
go  to  the  back  part  of  the  bladder.  Ruysch's  Thes.  Anat.  x.,  n.  126  ; 
where  he  mentions  that  "  innumerable  blood-vesseb  run  over  the  fun- 
dus of  the  bladder  in  a  serpentine  manner,  very  differently  firom  those 
which  are  distributed  through  the  skin,  the  kidney,  the  spleen,  and 
the  Uver."  Cowper,  Myotomia  Re/armata,  fig.  12,  (8vo.,  London, 
1694.)  Graaf,  De  Viror.  Organ,  Gener.  inaerv.,  tab.  v.  Drake,  An- 
thropologia,  tab.  iii.  John  Browne,  in  Mangetus,  Theatr.  Anat.,  tab. 
ix.,  fig.  1,  2  ;  where  he  exhibits  the  bladder,  and  the  muscle  which 
he  terms  detrusor  urinse,  together  with  the  sphincter.  Laur.  Ter- 
raneus,  in  ibid.,  tab.  Ixv.,  fig.  1  ;  the  external  muscular  surface  of 
the  bladder;  the  internal  surface  marked  by  certain  white  lines,  one 
passing  from  above  to  below,  and  two  others  proceeding  to  it  ob- 
liquely, and  passing  through  the  orifices  of  the  ureters  to  the  sphinc- 
ter :  also  the  neck  of  the  bladder,  and  the  beginning  of  the  urethra. 
Boerhaave,  on  the  action  of  the  urinary  bladder  and  the  urine,  Inst, 
Med.,  n.  366 — 388.  Verheyen,  Corp.  Hum.  Anat.,  tract,  ii.,  tab.  v. ; 
tab.  X.,  fig.  4 ;  tab.  xii.,  fig.  1,  4.  T.  Bartholin,  Anatomia  Reformata, 
where  he  mentions  having  seen  two  cavities  in  the  bladder  in  some 
subjects ;  and  refers  to  the  case  of  the  celebrated  Casaubon ;  (respect- 
ing a  calculus  in  the  bladder  of  Casaubon,  see  Mangetus,  Theatr.  Anat., 
hb.  ii.,  cap.  xii.)  In  this  case,  the  adscititious  or  left  bladder  com- 
municated by  a  round  opening  with  the  right,  and  great  numbers  of 
nigse  were  observed  on  the  internal  surface,  which  was  hollowed  out  as 
it  were  in  burrows,  the  httle  cavities  therein  being  full  of  small,  round 
stones.  Cheselden,  Treatise  on  the  high  Operation  for  the  Stone. 
J.  B.  Bianchi,  observations  on  the  mechanism  in  the  neck  of  the 
bladder,  in  Mangetus,  Theatr.  Anat.,  hb.  ii.,  cap.  xii.,  p.  414,  tab. 
extra  ord.  iii.,  fig.  1,  2  ;  and  tab.  iv.,  fig.  1,  2.    (Genev.,  1716.) 


ANALYSIS. 


300.  All  things  in  the  living  body  are  appointed  to  their 
respective  places  with  the  utmost  fitness  and  propriety.  Those 
which  are  superior  in  situation,  are  also  superior  in  forces,  in 
power,  in  dignity  of  oflSce,  and  in  use.  The  cerebrum  and  the 
sensoria,  which  belong  to  the  head,  hold  the  first  rank :  the 
heart,  and  the  lungs  adjoined  to  it,  which  belong  to  the  thorax, 
hold  the  second  rank:  the  stomach,  the  intestines,  and  their 
auxiliary  members,  which  belong  to  the  abdomen,  hold  the 
third;  and  the  kidneys,  the  ureters,  and  the  bladder,  which 
are  in  the  cis-abdominal  region,  hold  the  last  and  lowest 
rank  (a).     Such  is  the  order  of  the  whole;  similar  also  is  the 

(a)  Whoever  attentively  considers  the  order  of  things  in  the  animal 
body,  must  be  seized  with  admiration  and  amazement ;  for  nothing  can 
be  more  consummate.  But  all  things  should  be  examined  not  only  with 
respect  to  their  situation  and  connexions, — this  is  but  an  examination 
with  the  eye, — ^but  also  with  respect  to  their  particular  offices  and  uses : 
the  true  admiration  being  reserved  for  those,  who  view  all  things  with 
the  rational  or  mental  sight  also.  For  those  things  which  are  superior, 
are  also  more  universal,  prior  and  more  perfect, — ^the  nobles  of  the 
kingdom,  of  which  the  rest  are  the  servants  and  subjects.  The  cere- 
brum, therefore,  is  set  in  the  highest  place,  in  order  that  it  may  give 
laws  to  the  body  and  its  members,  and  govern  them  with  absolute 
sway.  The  cerebrum  has  the  cerebellum  associated  with  it,  in  order 
that  nature  herself  may  have  some  voice  in  its  counsels.  These  two 
brains  have  at  once  both  the  universal  and  the  most  particular  adminis- 
tration of  all  things ;  so  that  nothing  whatever  can  happen  in  the  uni- 
versal body,  without  their  being  made  aware  of  it,  and  nothuig  can  be 
done,  without  their  either  determining  it,  or  consenting  to  it,  or  reject- 
ing it.    Under  the  brains  are  disposed  the  organs  of  the  external  senses. 
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order  of  the  parts  in  all  the  oi^ns^  and  of  the  individua  [or 
unities]  in  the  parts.  The  result  is^  perpetual  relation  of  all 
things^  mutual  regard^  everlasting  subordination^  perfection^ 
finish^  beauty;  in  a  word^  a  form  which  maintains  itself  by 
virtue  of  the  excellence  of  its  order. 

301.  The  URINARY  BLADDER  and  the  rectmn  he  under  the 
feet  and  heels  of  all  the  other  organs^   in  a  secluded  cavity 

Sight  holds  the  highest  place ;  the  rest  come  after  it  in  order,  according 
to  the  miiversality  and  dignity  of  their  offices.  This  disposition  or 
arrangement  of  nature,  absolutely  perfect  in  all  its  parts,  generates  a 
beauty  which  affects  and  delights  the  mind.  Below  this  supreme  or 
celestial  region  of  the  body,  stand  the  inferior  organs,  inhabiting  as  it 
were  the  atmosphere  of  the  earth :  and  first,  the  lungs  and  the  heart, 
two  viscera  which  like  the  former,  exercise  a  kind  of  universal  sway  in 
the  kingdom ;  but  nevertheless  a  sway  less  universal  than  the  cerebrum. 
For  the  lungs,  by  their  respiratory  motion,  excite  all  things  which 
belong  to  the  body,  into  motion  and  life ;  and  as  the  brains  inspire  all 
with  a  kind  of  spiritual  life,  so  do  the  lungs  inspire  all  with  corporeal 
life.  The  heart  operates  similarly,  by  the  derivation  of  the  blood  all 
over  the  body,  and  to  the  minutest  parts.  These  viscera  are  appointed 
to  the  intermediate  place  between  the  cerebrum  and  abdomen.  The 
\iscera  of  the  abdomen,  beneath  the  middle  septum,  governed  by  their 
superiors,  perform  particular  or  private  duties  only ;  namely,  of  pre- 
paring the  blood  fit>m  the  chyle ;  and  thus  provide,  not  for  themselves 
alone,  but  also  for  their  superiors  and  supremes,  to  which  they  carry 
their  products  as  tributes.  By  the  suppUes  thus  brought,  the  superiors 
are  enabled  to  administer  the  repubUc  properly,  and  to  maintain  the 
connexion  between  the  spiritual  and  corporeal  Uves.  Thus  the  superiors 
give  the  inferiors  the  power  to  act,  and  the  inferiors  act,  and  execute 
their  conunands,  accordingly.  Below  these  again  come  the  excretory 
viscera, — the  kidneys,  the  ureters,  and  particularly  the  bladder,  which 
dwell  on  the  very  threshold,  partly  within  and  partly  without  the  cavity 
of  the  abdomen ;  for  they  are  only  partially  surrounded  by  the  peri- 
tonaeum, their  other  part  lying  beyond  it.  Such  then  is  the  appoint- 
ment of  these  viscera  with  respect  to  situation.  But  if  we  do  not  stop 
here,  but  keep  our  minds  in  the  true  series  and  order  of  all  things, 
relatively  to  offices  and  uses,  we  shall  see,  that  nothing  can  be  more 
consummate  or  exquisite;  and  that  even  the  mind  itself  can  never 
sufficiently  admire  the  infinite  wisdom,  perfection  and  beauty  displayed 
therein. 
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termed  the  pelvic  :  and  inaflmoch  as  ther  are  the  lowest,  there- 
fore ther  suffer  themselves  to  be  pressed  and  in  a  manner  trodden 
on,  by  all ;  for  the  whole  of  the  body,  and  the  parts,  even  to 
the  most  minnte,  engage  and  cooperate  in  compressing  them, 
and  in  extruding  the  faeces  carried  down  thither.  Every  time 
that  either  the  liquid  refase,  or  the  alvine  faeces,  are  to  be  thrown 
out,  the  stomach  and  intestines,  as  well  as  the  other  viscera  of  the 
abdomen,  particularly  and  specifically,  and  by  means  of  the 
peritonaeum,  generally  also,  press  in  upon  and  impel  them  (6). 
The  lungs  also,  by  their  inflation  and  expansion,  fill  the  chesty 
and  by  means  of  the  diaphragm,  detrude  the  viscera  of  the 
abdomen,  and  superadd  forces  to  forces,  and  afford  the  means^ 
and  determine  the  very  mode,  of  acting  upon  the  bladder  and 
rectum  (c).     The  cerebrum  also,  like  the  lungs,  swells  at  the 

{V)  We  all  know  perfectly  well  by  common  experience,  that  every- 
time  the  bowels  are  to  be  emptied,  or  the  bladder  evacuated,  the 
abdominal  muscles  contract,  and  their  action  is  determined  to  the  con- 
tained parts,  and  ultimately,  with  a  kind  of  constant  direction,  towards 
either  the  rectum,  or  the  bladder.  For  whether  the  belly  is  poshed 
outwards,  and  expanded,  or  drawn  backwards  to  the  spine,  and  con- 
tracted, or  thrust  upwards  or  downwards,  or  in  any  other  different  way, 
the  action  is  always  according  \xi  the  natural  state,  situatipn,  pressure, 
continuity  and  action  of  the  stomach,  intestines,  and  bladder.  So  that 
when  the  faeces  are  about  Xxi  be  excreted,  the  common  effort  of  the 
stomach  seems  to  be  directed  towards  the  duodenum ;  of  the  duodenum, 
towards  the  succeeding  small  intestines,  all  the  way  to  the  coecum ;  from 
the  caecum  to  the  colon,  upon  which  the  abdominal  muscles  act  at  the 
same  time  from  without,  whereby  the  innermost  effort  of  all  concurs 
with  the  outermost.  And  when  the  urine  is  about  to  be  excreted, 
these  \iscera  seem  to  suspend  their  functions  for  a  time,  and  to  exert 
themselves,  by  a  general  force,  to  expel  it. 

(c)  That  at  the  time  when  the  feeces  are  expressed  from  either  the 
bladder  or  the  intestines,  the  lungs  hold  their  respirations,  and  extrude 
the  diaphragm  in  various  degrees,  according  to  their  expansion,  and  by 
this  means  press  upon  the  viscera  below  the  septum,  upon  the  stomach 
particularly, — this  is  a  point  which  we  all  know  from  personal  ex- 
perience. Whence  it  is  evident  that  the  lungs,  by  the  mediation  of 
the  diaphragm,  stomach  and  intestines,  act  upon  even  these  lowest 
viscera.  Tliey  likewise  dispose  the  viscera  of  the  abdomen,  not  by 
bare  compression  only,  but  also  by  a  general  action  upon  the  nerves 
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same  time^  and  suspends  its  breathy  stretching  the  nerves  vigor- 
ously, and  mediately  by  the  superior,  and  immediately  by  the 
ultimate  nerves,  powerfully  constringes  these  two  sinks  or  reser- 
voirs (rf).  The  fibres  of  both  the  cerebrum  and  cerebellmn, 
that  is  to  say,  nature  and  the  will,  unite  together,  and  deter- 
mine this  action  (e).     The  skin,  and  the  muscles  of  both  regions 

which  pass  through  the  muscular  portion  of  the  diaphragm ;  in  Uke 
manner  also  the  muscles  of  this  region,  together  with  the  ribs  and  ver- 
tebral colunm ;  and  so  order  it,  as  that  all  things  concur  at  once  to  one 
and  the  same  effect. 

(d)  Every  one  must  be  conscious  of  this  also.  For  at  this  time, 
all  the  voluntary  muscles,  that  is  to  say,  all  the  fibres  which  depend 
upon  the  cerebrum,  or  the  will,  are  expanded,  or  kept  in  expansion ; 
— the  muscles,  not  only  of  the  head,  but  also  of  the  chest  and  abdo- 
men, (I  speak  firom  the  sensation  itself ;)  and  by  the  straining  of  their 
fibres,  they  give  the  viscera  the  power  of  disposing  themselves  for  a 
common  effort  towards  accomplishing  these  lowest  uses.  Thus  the  ab- 
domen acts  very  differently  firom  the  chest,  and  the  cerebrum  from  both ; 
for  the  one  flows  into  the  other  according  to  the  manner  whereby  supe- 
rior acts  upon  inferior ;  to  wit,  not  in  a  continuous  series,  but  in  a 
series  descending  through  degrees  ;  acting  upon  the  nervous  fibres,  and 
by  them  upon  the  motive  fibres  of  the  general  muscles,  and  of  the 
particular  muscles  of  each  viscus ;  more  especially  upon  the  lungs  ;  and 
causing  all  things  to  cooperate,  intemaUy  and  extemaUy,  to  this  ulti- 
mate effect. 

(e)  That  the  two  sympathetic  nerves — the  intercostal  and  the  par 
vagum — arise  from  the  medulla  cerebelli ;  and  that  the  crural  nerves, 
coming  from  the  bottom  of  the  spinal  cord,  and  firom  the  cauda  equina, 
are  nerves  of  the  cerebrum,  and  proceed  not  only  to  these  extremes  of 
the  trunk  of  the  body,  but  also  to  the  very  soles  of  the  feet,  in  order 
to  conjoin  the  lowest  things  with  the  highest,  will  be  shewn  in  our 
Part  on  the  Spinal  Marrow,  and  on  the  Organism  of  Animal  Motion. 
The  bladder  is  supplied  with  both  the  sympathetic  or  cerebellar,  and 
the  crural  or  cerebral  nerves,  which  indeed  are  joined  therein  by  mutual 
anastomoses.  And  since  the  voluntaiy  actions  are  referable  to  the 
cerebrum,  and  the  natural  actions  to  the  cerebellum,  and  since  the 
fibres  bring  with  them  all  the  animus  of  their  parents,  therefore  it  b 
evident  that  the  ultimate  of  the  will,  and  the  ultimate  of  nature,  concur 
in  producing  these  ultimate  effects.  "The  nerves  of  the  bladder," 
says  Winslow,  "  come  firom  the  crural,  and  also  fix)m  the  great  sympar 

VOL.  I.  CHAP.  XV.  u  u 
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concentrate  themselves,  the  former  to  the  umbilicus,  the  latter 
to  the  linea  alba,  and  concur  with  the  internal  forces  in  throwing 
out  these  collected  impurities  (/).     Lastly,  the  bony  levers  also, 

thetic  nerves,  by  means  of  the  communication  of  the  latter  with  the 
crural  nerves.  It  has  likewise  a  branch  from  the  plexus  mesentericus 
inferior"  (n.  297).  See  Willis,  Cerebri  Anatome,  and  Vieussens,  Neu- 
rographia;  where  the  above  communications  are  described  and  figured. 
A  further  consequence  is,  that  the  whole  of  the  nervous  system  also 
concurs  in  producing  this  effect ;  for  the  inferior  or  third  mesenteric 
plexus  depends  in  a  general  manner  upon  the  action  of  the  two  superior 
plexuses  ;  and  the  crural  nerves,  upon  the  action  of  the  whole  of  the 
spinal  marrow,  and  consequently  of  the  fibres  which  flow  down  to  this 
point. 

(/)  Were  we  to  describe  particularly  how  all  the  common  muscles 
of  the  thorax  and  abdomen,  like  the  viscera  themselves,  concentrate 
their  forces  and  cooperate,  in  order  to  exert  a  most  general  or  single 
united  effort  upon  the  bladder  and  pelvis,  during  the  discharge  of  the 
urine,  our  description  would  be  tedious ;  and  after  all — ^taking  into 
consideration  that  there  are  as  many  varieties  of  determinations,  as 
varieties  of  the  state  of  the  evacuations — it  would  be  of  no  great  value. 
It  is  evident  that  the  external  muscles,  although  so  numerous,  all  con- 
cur in  direction  with  the  viscera  which  they  enclose.  But  in  order  that 
the  individual  forces  of  all  the  muscles  may  be  concentrated  to  a  few 
general  actions,  and  these,  to  a  single  most  general  action,  and  that 
this  may  be  determined  to  either  the  bladder  or  the  rectum,  it  is  neces- 
sary that  the  action  of  all  should  converge  to  the  Unea  alba,  where  the 
abdominal  muscles  meet,  and  thereby  to  the  lowest  of  the  abdominal 
muscles;  in  short,  to  the  triangularis,  situated  in  the  region  of  the 
pubes.  That  there  is  such  a  determination  to  this  hue,  is  evident  from 
the  grand  common  ligament  of  the  bladder,  which  unites  its  vertex  to 
the  linea  alba.  In  the  foetus,  this  ligament  constituted  the  urachus  ; 
as  may  be  seen  in  the  plates  of  Eustachius,  Bianchi,  Terraneus,  and 
other  anatomists.  "  At  the  top  of  the  bladder,"  says  Winslow,  "  above 
the  symphysis  pubis,  we  observe  a  ligamentary  cord,  which  runs  up 
between  the  peritoneeum  and  the  linea  alba  all  the  way  to  the  umbilicus, 
diminishing  gradually  in  thickness  as  it  ascends.  This  cord  had  a  par- 
ticular use  in  the  foetus,  being  originally  a  production  of  the  internal 
coats  of  the  bladder,  which  production  is  termed  urachus"  (n.  297). 
And  as  the  tunics  or  integuments  of  the  whole  body  stand  related  to 
the  umbilicus,  as  their  centre  of  gravity ;  and  as  these  tunics,  as  we 
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the  sternum^  the  scapula,  the  ribs  and  the  vertebra,  down  to  the 
ossa  imiominata — ^the  ileum,  the  pubes,  and  the  ischium — ^lend 
and  apply  their  robust  powers  {g).  Thus  the  whole,  and  the 
parts,  even  to  the  most  minute,  in  order  and  in  series,  accord- 
ing to  their  situation  and  mode  of  action, — ^that  is  to  say,  accord- 
ing as  the  mode  is  more  or  less  general  or  universal,  near  or 
remote, — engage  in  the  work  with  one  mind  and  aim,  and  fight 
for  the  common  cause, — to  drive  away  these  enemies,  that  would 
otherwise  spoil  all  their  labors. 

302.  So  strong  and  so  united  is  the  effort  wherewith  they 
all  act  upon  the  bladder,  that  it  seems  as  though  they  intended 

said  above,  together  with  the  muscles  underneath  them,  also  conspire 
to  compress  the  bladder,  therefore  the  action  must  necessarily  be  deter- 
mined to  the  umbilicus,  and  thence  to  the  bladder ;  as  this  same  liga- 
ment again  demonstrates  by  its  insertion  in  the  mnbilicos ;  to  say 
nothing  of  the  two  other  ligaments,  which  are  the  remains  of  what  in 
the  foetus  were  the  umbilical  arteries.  ''This  cord,"  says  Winslow, 
''  is  composed  of  two  other  ligamentaiy  elongations,  which  are  the  ex- 
tremities of  the  umbilical  arteries ....  these  arteries  become  ligamen- 
tary  as  they  ascend.  At  the  upper  part  of  the  bladder  they  approach 
each  other,  and  joining  the  urachus,  form  the  cord."  (Ibid.) 

(jSl)  The  manner  in  which  all  the  bones  of  the  trunk,  like  tbe 
muscles,  conspire  to  produce  this  ultimate  effect,  is  evident  firom  the 
determination  of  the  bones.  The  scapula,  the  sternum,  and  the  ribs 
respect  the  vertebral  colunm  as  a  sort  of  axis,  or  as  levers  respect  their 
centres  of  motion :  this  column  consisting  of  mere  centres  or  hypo- 
mochlia  of  such  levers.  This  central  column  also  respects  its  ultimate 
as  its  proper  centre,  and  at  the  same  time  as  its  prop  or  pedestal :  this 
consists  of  the  ossa  ischii,  ilei,  and  pubis,  which  constitute  the  pelvis, 
in  which  the  bladder  is  situated ;  wherefore  also  the  bladder  is  con- 
nected again  to  the  os  pubis  by  ligaments.  '*  There  are  likewise,"  says 
Winslow,  ''  two  small  ligaments,  by  which  the  anterior  part  of  the  true 
fundus  [or  cervix]  of  the  bladder,  is  connected  to  the  ossa  pubis" 
(n.  297).  But  the  action  of  these  ligaments  is  very  obscure,  and  these 
bones  appear  rather  to  defend  the  bladder  against  the  violent  action  of 
the  viscera  and  muscles,  so  that  it  may  sit  safe  in  its  seat,  and  suffer 
itself  to  be  pressed  and  squeezed  in  the  requisite  manner.  I  say  nothing 
of  the  concurrence  of  the  other  bones,  as  of  the  loins  and  arms  ;  or  of 
the  arteries,  which  come  thither  from  the  iliacs,  that  is,  immediately 
after  the  bifurcation  of  the  aorta  by  the  hypogastric  arteries. 

HH  2 
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to  drive  it  from  its  seat,  and  to  throw  the  whole  bag,  as  well  as 
its  contents,  out  of  doors  :  notwithstanding  which,  it  sits  in  its 
pelvis  with  the  most  perfect  security,  suspended  from,  and  con- 
nected to,  the  very  centres  and  foci  of  the  bones,  the  muscles, 
the  skin  and  the  viscera,  by  the  peritonaeum.     But  the  imiversal 
onslaught  and  action  upon  the  bladder,  are  not  only  external, 
but  also  at  the  same  time  internal.     The  peritonaeum  and  the 
muscle  of  the  abdomen  act  upon  it  trova  without ;  the  fibre  of 
the  cerebnun  and  cerebellimi  from  within :  yet,  as  the  imited 
and  unanimous  causes  of  but  one  effect,  the  external  and  in- 
ternal concur,  excite  each  other  mutually,  and  cooperate.     The 
harmonious  relation  between  them,  is  proved  by  the  insertion  of 
the  urachus  with  the  two  umbiHcal  Ugaments,  into  the  muscular 
coat  of  the  bladder  {h)  :  by  the  connexion  of  the  peritonaeum 
also  with  the  muscular  coat  (i)  :  by  the  passage  and  prolonged 

(h)  For  the  common  ligament  itself,  composed  of  the  urachus  and 
umbilical  arteries,  and  which  passes  between  two  laminae  of  the  pe- 
ritonaeum, is  closely  united  with  the  muscle  of  the  bladder,  so  that 
when  the  ligament  is  acted  upon  by  the  surrounding  muscles  and  skin, 
the  action  passes  by  continuity  to  the  very  fibre  which  is  the  proximate 
cause  of  the  action  of  the  bladder  ;  and  the  action  of  all  the  neighbor- 
ing riscera  residts  at  last  to  this  ligament,  and  from  it  to  the  true  mem- 
branous structure  of  the  bladder ;  as  may  be  inferred  from  a  single 
glance  at  this  urinous  bottle  or  reservoir.  "  This  [ligament  or]  cord," 
says  Winslow,  "  had  a  particular  use  in  the  foetus,  being  originaUy  a 
production  of  the  internal  coats  of  the  bladder,  which  production  is 
termed,  urachus.  It  is  composed  hkewise  of  two  other  ligamentary 
elongations,  which  are  the  extremities  of  the  umbilical  arteries.  These 
arteries  nm  up  by  the  sides  of  the  bladder,  and  are  hollow,  and  filled 
with  blood  even  in  adults,  as  high  as  the  middle  of  the  bladder, 
through  all  which  space  they  likewise  give  off  ramifications.  After- 
wards they  lose  their  carity.  At  the  upper  part  of  the  bladder  they 
approach  each  other,  and  joining  the  urachus,  form  the  cord,  which  may 
be  termed  the  superior  ligament  of  the  bladder"  (n.  297).  These  two 
arterial  ligaments,  according  to  this  passage  from  Winslow,  as  well  as 
according  to  Duvemey,  are  united  by  all  the  ramifications  which  they 
put  forth,  to  the  muscular  fibres  of  the  bladder. 

(t)  That  the  peritonaeum  itself  also  is  closely  connected  and  attached 
to  the  muscular  coat,  becomes  erident  when  we  attempt  to  separate  it. 
This  is  indicated  by  Winslow  in  the  following  words :  '*  That  part  of 
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course  of  the  ureters  between  the  muscular  and  nervous  coats^ 
and  their  intimate  conjunction  with  both  (A) :  histly,  by  the  in- 
fluxion  of  the  nerves  and  nervous  fibres. 


the  external  or  common  coat  which  covers  the  upper,  posterior,  and 
lateral  portions  of  the  bladder,  consists  of  the  true  lamina  or  membrane 
of  the  peritonaeum :  the  rest  of  the  viscus  is  surrounded  by  cellular 
tissue,  by  the  intervention  of  which  the  peritoneal  membrane  is  con- 
nected to  the  muscular  coat"  (n.  297).  Thus,  inasmuch  as  both  the 
hgament  and  the  peritonaeum  act  immediately  and  proximately  upon 
the  muscle  of  the  bladder,  therefore  they  excite  it  to  its  natural  action ; 
consequently,  to  constringe  the  bladder  according  to  the  fluxion  of  its 
fibres.  This  appears  to  be  the  first  thing  which  the  external  force  con- 
tributes to  the  motion  of  the  bladder. 

(k)  The  ureters  themselves  are  also  inserted  as  ligaments  into  the 
sides  of  the  bladder :  and  the  motion  which  they  bring  with  them  is 
poured  forth  through  the  whole  of  this  viscus,  that  is,  through  all  its 
coats,  and  difi^ed  ^m  the  points  of  insertion.  The  motion  is  prima- 
rily impressed  upon  the  ureters  by  the  kidneys,  and  immediately  by  the 
renal  pelvis,  which  is  prefixed  in  the  manner  of  a  head  to  those  tubes. 
In  their  course,  they  receive  increments  of  motion  from  the  peritonaeum 
and  the  muscles  of  the  abdomen ;  besides  which,  they  are  furnished 
with  motive  fibres  of  their  own.  That  the  ureters,  like  the  before- 
mentioned  ligaments,  communicate  the  whole  of  their  motion  to  the 
bladder,  may  be  inferred  with  certainty  firom  the  fact  of  their  insertion 
into  it,  and  from  the  passage  of  their  extremities  between  its  coats : 
particularly  from  the  circumstance  that  all  their  coats  are  continuous 
respectively  with  the  coats  of  the  bladder,  and  absolutely  produce  them- 
selves into  the  latter.  With  respect  to  the  peritonseum  or  the  external 
coat,  it  is  evident  that  it  proceeds  continuously  from  one  to  the  other. 
With  respect  to  the  second  or  muscular  coat,  the  same  thing  is  plain, 
from  the  passage  of  the  ureters  between  the  muscular  and  nervous  coats 
of  the  bladder.  After  the  ureters  have  deposited  this  coat,  that  is, 
continued  it  into  the  muscular  coat  of  the  bladder,  they  lastly  inter- 
weave their  innermost  coat  with  the  innermost  coat  of  the  bladder,  and 
make  a  single  coat  of  the  two ;  as  may  best  be  seen  from  a  description 
of  their  course  or  passage.  "  [The  lureters]"  says  Winslow,  "  at  about 
a  finger-breadth  firom  each  other,  begin  to  pierce  the  coats  of  the 
bladder.  They  run  a  little  way  between  the  muscular  and  nervous 
coats.  .  .  .  The  edge  of  the  orifices  [of  the  lureters  in  the  bladder]  is 
very  thin,  and  appears  to  be  only  a  membranous  fold,  formed  by  the 
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303.  All  these  causes  conspiring^  generate  the  peculiar  action 
of  the  bladder,  which  is  directed  to  throwing  out  the  urine,  to 
unlocking  the  sphincter,  and  to  putting  aside  any  obstacles 
which  stand  in  the  way.  In  order  that  these  results  may  be 
produced  according  to  nature^s  appointment,  efiFect  and  end,  the 
uppermost  part  of  the  bladder  first,  must  be  pushed  down,  and 
driven  inwards ;  for  the  action  originates  at  the  very  summit  of 
the  fundus,  and  proceeding  to  the  sides,  and  to  the  cervix,  ter- 
minates in  the  door,  and  at  the  lock,  which  shuts  the  urethra. 
That  all  the  parts  which  are  connected  on  the  surface,  concur 
mutually  to  this  object,  is  shewn  by  the  external  and  general 
impulsive  forces  mentioned  above  (0  *.  by  the  indrawing  of  the 
region  round  about  the  umbilicus,  and  which  indrawing  is  even 
sensibly  evident  during  micturition  (m) :  by  the  threefold  liga- 

meeting  of  the  internal  coat  of  the  bladder  with  the  internal  coat  of  the 
ureters"  (n.  297).  Respecting  the  length  of  their  course  between  the 
coats  of  the  bladder,  and  the  manner  of  their  progress,  see  the  Tabulae 
of  our  authors.  This  external  action,  therefore,  calls  forth  an  internal 
action,  which  seems  indeed  to  arise  ^m  internal  causes,  yet  which, 
without  external  aid,  would  never  be  sufficient  to  produce  the  effect  in 
ultimates,  as  will  be  explained  in  the  following  paragraph. 

(Z)  Seen.  301.  AU  the  forces  there  mentioned  are  concentrated 
towards  the  fascia  or  linea  alba  of  the  abdominal  muscles,  and  particu- 
larly towards  the  common  ligament  which  enters  the  bladder  from 
above ;  consequently  these  are  external  forces.  But  wherever  there  are 
external  forces,  there  also  there  are  internal  forces :  without  the  con- 
currence and  correspondence  of  external  with  internal  forces,  no  action 
can  be  produced.  The  internal  forces,  then,  are  the  fibres  of  the  two 
brains,  or  the  nervous  fibres,  for  these  act  upon  the  blood-vessels  and 
upon  the  muscular  fibres.  The  lungs  excite  these  also  into  operation. 
Ck)nsequently,  the  forces  proceeding  ^m  the  action  of  the  lungs,  are 
at  once  internal  and  external,  in  short,  intermediate.  But  the  actious 
of  the  viscera  under  the  middle  septum,  as  well  as  of  the  muscles  and 
many  other  parts  specified  above,  are  only  external.  According  to  this 
order,  the  bladder  is  excited  to  its  peculiar  motion.  From  a  distinct 
notion  of  acting  forces,  we  obtain  a  distinct  notion  of  causes,  which 
are  always  both  internal  and  external,  with  intermediate  causes  conjoui- 
ing  them. 

(m)  Two  in  a  manner  opposite  actions  occur,  to  prevent  the  faeces 
and  the  urine  from  being  discharged  simultaneously.     At  the  time  the 
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ment  proceeding  firom  the  umbilicus^  and  which  falls  upon  the 
middle  of  the  vertex  of  the  bladder^  and  afterwards  divaricating^ 
proceeds  to  the  sides  (n) :  by  the  peritonaeum^  which  is  extended 
over  the  bladder  in  the  manner  of  a  hood^  and  descends  in 
ample  folds  at  its  sides  (o) :  by  the  muscular  fibres  commencing 
at  the  very  top^  and  descending  straight  along  the  whole  circum- 
ference, all  the  way  to  the  cervix,  where  they  deviate  and  are 
deflected  towards  the  centre  {p) :  by  the  sinewy  cords  surround- 
ing the  muscular  surface,  and  serving  as  so  many  directors  of 
its  constrictions  (q) :  by  the  blood-vessels  themselves,  and  the 

faeces  are  discharged,  the  bottom  of  the  beUy  is  expanded,  and  the 
active  forces  determined  backwards — versus  pasteriora :  at  the  time  the 
urine  is  discharged,  the  belly  b  contracted,  and  the  action  determined 
firom  the  umbilicus  directly  upon  the  superior  part  or  fundus  of  the 
bladder. 

(n)  See  what  we  lately  said  above  respecting  the  ligaments  (h). 

(o)  The  viscera,  as  we  before  remarked,  act  upon  the  bladder  by 
means  of  the  peritonaeum,  with  the  assistance  also  of  the  muscles 
which  surround  the  peritonaeum.  When  therefore  the  viscera  of  the 
abdomen  are  acting,  the  action  of  all  is  determined,  according  to  the 
determination  of  the  peritonaeum,  upon  the  bladder.  "  That  part  of 
the  external  or  common  coat,"  says  Winslow,  "  which  covers  the  upper, 
posterior,  and  lateral  portions  of  the  bladder,  consists  of  the  true  la- 
mina or  membrane  of  the  peritonaeum :  the  rest  of  the  viscus  is  sur- 
rounded by  cellular  tissue"  (n.  297). 

(p)  That  the  external  muscular  fibres  commence  from  the  summit, 
and  firom  it,  as  a  kind  of  pole,  descend  in  straight  lines,  is  very  conspi- 
cuously shewn  in  the  delineations  of  the  authors  cited  above.  '*  The 
muscular  coat,"  says  Winslow,  "  is  composed  of  several  strata  of  fleshy 
fibres ;  the  external  fibres  are  mostly  longitudinal,  and  the  next  to  these 
are  more  inclined  toward  each  side.  .  .  .  The  anterior  external  [fibres], 
which  are  the  longest,  form  a  semicircle  round  the  urachus  at  the  top 
of  the  bladder,  much  like  that  of  one  of  the  fleshy  portions  which 
surround  the  upper  orifice  of  the  stomach  and  lower  extremity  of  the 
oesophagus"  (n.  297). 

(q)  Respecting  these  tendinous  cords,  see  Eustachius,  De  RetUbus, 
cap.  xix. ;  and  Tabul.  Jnat,,  tab.  iii.,  fig.  18.  (See  n.  299,  above). 
They  seem  to  serve  as  tendinous  bonds  to  the  muscular  fibres,  and 
when  the  fimdus  is  depressed,  to  relax  those  fibres,  and  to  give  the 
nervous  fibres  fiill  power  of  acting  upon  the  muscles  of  the  cervix. 
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vascular  fibres,  taking  a  course  exactly  accommodated  to  such  a 
modification  of  action  (r) :  by  the  three  striae  of  as  it  were  fascia 
alba,  descending  rectilinearly  and  obhquely  on  the  concave  sur- 
face, and  tending  jointly  to  the  caput  gallinaginis :  by  the 
analogous  course  of  the  fibres  proceeding  from  the  little  emi- 
nences or  tubercles  in  which  the  ureters  terminate  {s) :  espe- 

Whether  they  have  any  other  origin  or  use,  I  leave  for  further  investi- 
gation. It  is  very  e\'ident  that  they  are  also  directors  of  the  expansion 
and  constriction  of  the  bladder. 

(r)  See  Ruysch,  Thes,  Anat.x.y  n.  126;  where  he  mentions  that  "in- 
numerable blood-vessels  nm  over  the  fundus  of  the  bladder  in  a  serpen- 
tine manner,  very  differently  from  those  which  are  distributed  through 
the  skin,  the  kidney,  the  spleen,  and  the  liver ;"  that  is  to  say,  exactly 
accommodated  for  influxion  into  the  motive  fibres,  when  the  bladder  is 
kept  in  the  state  of  depression.  But  we  ought  to  remember,  that  a 
small  part  only  of  the  vessels  injected  and  shewn  by  Ruysch  are  true 
blood-vessels  in  the  natural  state  of  the  body ;  the  greater  portion  con- 
sisting of  vascular  capiUaments  and  fibres  which  proceed  in  immense 
numbers  from  the  sides  of  the  vessels  at  all  points,  and  draw  off  the 
serosity  ;  and  which  are  white  in  Hving  animals,  and  so  numerous,  that 
they  construct  whole  membranes,  looking  the  while  like  nervous  fibres  ; 
as  we  see  in  the  skin,  the  kidneys,  and  other  parts.  These  vascular 
fibres  are  never  filled  with  blood,  except  by  violent  pressure,  or  during 
inflammation.  At  other  times,  the  blood  flows  through  only  the  larger 
branches,  and  does  not  turn  aside  into  these  lateral  vessels  :  if  it  does 
so  turn  aside,  then  the  whole  skin  is  suffused  with  intense  redness  and 
heat.  Meanwhile,  as  they  form  membranous  webs,  we  may  infer  from 
them  and  their  direction  what  mode  of  compression  and  dilatation 
prevails. 

(*)  In  one  of  the  Tabulce  of  Terraneus,  these  white  striae  are  repre- 
sented, one  of  them  descending  from  the  vertex  direct  to  the  sphincter ; 
the  two  others  obliquely,  from  the  sides,  through  the  apertures  of  the 
ureters,  to  the  former  one ;  and  afterwards  all  proceeding  together  to 
the  sphincter ;  answering  in  a  measure  Xo  the  fluxion  of  the  ligaments 
to  the  vertex  of  the  fundus,  on  the  convex  part  of  the  bladder.  Mor- 
gagni  speaks  of  them  as  follows  :  "  These  two  fleshy  bodies  [muscular 
cords]  after  a  short  course,  imite,  seldom  in  a  straight  line,  namely, 
between  the  two  ureters,  seldom  even  in  the  maimer  of  a  curve,  but 
passing  obU(juely  downwards,  they  incline  to  form  an  angle,  from 
which,  in  males,  I  have  frequently  found  a  kind  of  indefinable  line  pro- 
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ciaUy^  by  the  remission  or  slackening  of  the  nervous  fibres 
during  the  intropression  of  the  fiindus  of  the  bladder^  and  the 
consequent  relaxation  of  the  sphincter  (0*  That  these  latter 
particulars  are  true,  is  demonstrated  by  the  drawing  up  of  the 
fundus  of  the  bladder  close  to  the  umbilicus,  in  the  fostus, 
whereby  the  urine,  which  at  this  time  drips  in  by  very  small 
quantities,  is  all  retained,  and  the  sphincter  closely  shut  (ti). 

304.  The  terrestrial,  gravitating  and  miry  parts  of  the  whole 
animal  microcosm,  are  banished  and  thrown  into  the  bladder 
and  rectum ;  much  in  the  same  way,  if  we  may  be  aUowed  the 
comparison,  as  the  earthy  and  inert  masses  of  the  universe  or 
macrocosm,  are  consigned  to  the  planet  or  terraqueous  globe. 
The  respective  matters,  in  both  cases,  are  circumpressed  by  the 
forces  of  the  whole  system ;  and  in  both  cases  rest  in  equili- 
brium on  their  centres  of  motion,  although  in  the  last  and  lowest 
places  {x).     The  outcast  faeces  likewise,    exempted  from  the 


loDged  downwards,  and  continued  to  that  prominence  of  the  urethra, 
termed  caput  gallinaceum"  (n.  298). 

(t)  The  influx  of  nerves  affords  us  the  principal  means  of  judging  of 
the  state  of  motion  of  the  bodies  into  which  they  flow ;  for  the  musdes 
are  excited  to  motion  by  the  nervous  fibres.  Wherefore,  when  the 
fibres  are  slackened  by  the  depression  of  the  fundus,  the  relaxation  and 
spontaneous  opening  of  the  sphincter  follows  as  a  consequence.  But 
these  particulars  will  be  explained  more  fully  in  the  Part  on  Muscular 
Fibre,  and  on  the  Oiganism  of  the  Motion  of  the  Body ;  where  we 
shall  also  shew  that  external  and  internal  forces  must  necessarily  concur 
to  every  action. 

(u)  This  finishing  clause  not  only  corroborates  but  absolutely  de- 
monstrates the  proposition  of  the  article.  For  the  embryonic  bladder 
is  drawn  up  close  to  the  umbilicus,  and  the  fundus  being  raised  in  this 
manner,  therefore  the  sphincter  at  the  cervix  is  closely  shut,  so  that 
not  a  drop  of  urine  can  escape.  "  In  the  fcetus,"  says  Heister,  "  the 
bladder  is  of  a  longer  shape,  and  extends  almost  to  the  umbilicus*' 
(n.  296). 

(x)  There  are  as  many  centres  of  motion  or  hypomochlia,  as  there 
are  points  of  the  pelvis ;  for  thither,  as  to  their  rest  and  centre  of  gra- 
vity, the  motions  and  weights  of  the  bones  are  directed  :  also  the  liga- 
ments, the  muscles,  the  skin,  and  the  membranes ;  whence  the  most 
secure  and  tranquil  region  of  the  whole  body  is  situated  in  the  pelvis. 
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pofwen  of  the  circamambient  world,   grmTitate  by  their  own 
weight  (y).      For  the  muddy  urinoos  hmnor  there  collected. 


all  the  hesfj  liquids  tend  from  their  circmnfemiccsy  as  by  a 
kind  of  centnpeteocy ;  oonseqoeiitly  here  is  the  most  general  port,  that 
is  to  say,  the  port  of  the  whole,  for  aD  graritatiiig  sabstanoes — for  all 
things  which  can  take  no  part  in  the  respective  drcolations.  Too  need 
not  wonder  that  I  speak  so  often  of  centres  of  forces ;  for  soch  centres 
there  are,  both  oniTersal  and  singnlar,  general  and  particalar.  Etctt 
drcomference  respects  its  own  centre ;  aD  the  circmnferences  together 
respect  theirs ;  thos  there  are  infinite  centres,  and  these  likewiK  aocu- 
rstely  disposed  into  a  form,  from  which  they  again  tend  to  their 
centres.  Indeed,  if  we  choose  to  eraminp  the  corporeal  machine  stifl 
more  deeply,  we  shall  find  in  it  nothing  but  mere  centres  of  gravity, 
which,  by  their  combination,  form  diameters  and  drnnnferences ;  and 
this,  in  soch  a  manner,  that  the  Tcry  points  of  the  diameters  and  cir- 
cumferences are  relatively  points  of  a  centre.  In  such  fluxion  consists 
the  perfection  of  the  higher  forms.  Bat  if  we  examine  them  with  only 
the  lowest  form  in  view,  we  shall  never  perceive  any  centre  bat  what  is 
related  to  some  simply  circular  periphery,  which  very  possibly  we  can 
nowhere  find  ;  and  thos  we  shall  entirely  overiook  nature's  wonderful 
gyre  in  her  liring  uniTcrses,  where  you  can  never  light  upon  an  end, 
except  it  be  at  the  same  time,  as  a  point  in  a  perpetoal  drde,  also  a 
beginning,  and  again  a  respectiTC  centre ;  so  as  to  seize  even  minds  of  a 
geometric  cast  with  dizzy  astonishment. 

(y)  It  was  shewn  above,  in  the  Cluster  on  the  Intestines,  that  the 
animal  microcosm  imitates  the  macrocosm  in  all  its  properties;  and 
whatever  it  receives  from  the  visible  and  circumambient  world,  it  with- 
draws from  the  powers  of  that  world,  and  subjugates,  and  appropriates 
to  itself:  that  consequently,  to  avoid  being  misled  in  investigating 
the  organic  animal  body,  it  is  necessary  to  put  aside  ideas  derived 
through  the  senses  from  without,  touching  the  extension  of  the  govern- 
ment of  the  general  sphere  to  the  interiors  of  the  animal  world,  and  to 
confine  ourselves  to  the  consequences  of  similar  causes  within  (n.  133). 
The  above  laws  hold  universally  in  the  body,  all  the  way  to  these 
ultimate  sinks  or  drains ;  but  there  a  mixed  action  seems  to  commence, 
— an  action  at  once  of  the  macrocosm  and  the  microcosm.  For  in  the 
bladder  the  urine  itself  begins  to  gravitate,  and  to  weigh  down  the 
fundus  of  the  cervix :  the  earthy  and  muddy  particles,  being  at  rest, 
also  act  by  their  own  gravity,  and  do  not  tend  to  perpetual  circles. 
Nevertheless  the  microcosm,  according  to  its  nature,  still  claims  the 
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sometimes  to  overflowing,  by  its  own  volume  and  proper  gravity 
distends  the  bladder,  dilates  the  cervix,  and  converts  it  into  the 
fundus;  and  when,  from  the  preponderating  quantity  of  the 
urine>  and  from  the  bladder  being  altered  in  shape  to  an  in- 
verted cone,  the  suspensory  ligaments  no  longer  sustain  the 
vertex,  there  is  then  a  necessity  of  dischaj^e  arising  frt>m  ex- 
ternal causes ;  and  while  this  is  happening,  the  same  effect  takes 
place  frt>m  internal  causes  {z).  And  in  case  the  urine  be  un- 
usually acrid,  although  small  in  quantity,  it  stimulates  and 
irritates  the  sensile  glands  and  villi  (a),  and  carries  away  the 
whole  bladder  into  a  kind  of  spasm  or  convulsive  motion.  By 
the  deep  depression  of  the  frmdus,  and  the  strong  action  of  the 
irritated  fibres,  the  sphincter  is  not  only  unlocked,  but  its  lips 
seem  also  to  be  separated  so  widely,  that  the  neighboring  parts 
of  the  cervix  roll  into  its  open  mouth,  and  thus  express  and 
eject  the  last  dit>p  of  urine,  together  with  any  viscid  or  gravelly 
substances  (b). 


principal  command  over  them,  as  may  be  inferred  from  the  ejection  of 
the  urine,  which  whether  thrown  upwards  or  obliquely,  stiU,  by 
virtue  of  the  force  which  it  has  received  within,  may  be  considered 
in  one  sense  as  always  carried  or  falling  downwards :  of  the  source  and 
cause  of  this  nisus,  we  shall  speak  presently. 

(z)  They  are  caUed  external  causes  relatively  to  the  interior  and  the 
very  innermost  causes.  They  are  not  to  be  termed  internal  simply 
because  they  are  excited  by  the  proper  muscles  of  the  bladder.  In- 
ternal, indeed,  they  are,  relatively  to  our  senses,  becaose  they  are 
internal  with  respect  to  the  body,  and  what  is  more,  internal  with  re- 
spect to  the  bladder ;  but  relatively  to  the  true  interior  causes,  which 
are  causes  depending  upon  the  nervous  or  cerebral  fibres,  excited  by  the 
very  innermost  mind,  they  are  only  external.  Whatever  is  inferior  and 
posterior,  is  also  exterior ;  and  on  the  other  hand,  whatever  is  superior 
and  prior,  b  also  interior :  thus  the  innermost  nature  is  also  the  highest 
and  the  first,  &c. 

(a)  That  the  internal  coat  is  villous  and  glandular,  consequently 
sensile,  is  thus  declared  by  Winslow,  "  The  internal,  [third  or  villous] 
coat,"  says  he,  '' is  slightly  granulated  and  glandular"  (n.  297).  This 
is  particularly  the  case  about  the  neck  of  the  bladder,  according  to 
Heister ;  see  above,  n.  296. 

(6)  This  appears  to  be  pretty  clearly  dedudble  from  the  expression 
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305.  As  the  viscera,  muscles  and  coverings  of  the  whcde 
body,  act  and  press  upon  the  bladder,  not  by  mass  and  weight, 
but  by  force  of  motion^  so  the  bladder  itself  also  acts  and  presses 
upon  the  pool  of  urine^  and  by  this  means  upon  the  now  relaxed 
and  open  sphincter  or  door  of  the  urethra,  not  by  total  closiiig;^ 
but  by  the  power  of  the  motive  fibres  (c).     Hence  the  actkm 

of  the  urine  oat  of  the  bladder,  to  the  last  drop— even  to  the  g^airj 
matter  and  sediment  which  comes  out  the  last :  from  the  figure  of  the 
sphincter,  and  the  complication  of  the  membranes  which  there  unite : 
firom  the  state  of  contraction  of  the  cervix,  when  the  fundus  is  relaxed 
and  depressed :  also  from  the  paraUehsm  of  all  similar  locks  and 
sphincters  throughout  the  body ;  that  is  to  say,  firom  the  pharynx,  the 
anus  and  the  pylorus,  respecting  which  see  above. 

(c)  According  to  our  senses,  (placed  in  the  world's  general  sphere, 
and  deriving  from  it  their  images  and  their  modes,  and  insinuating  ideas 
into  the  mind,)  it  appears  altogether  as  if  the  bladder  drove  the  urine 
out  of  doors  by  total  compression  or  contraction,  and  as  if  this  were 
the  cause  of  the  force  whereby  that  fluid  is  ejected.  But  as  I  have 
already  warned  the  reader  (y),  this  force  originates  entirely  firom  causes 
generated  and  excited  within  the  animal  world  ;  and  as  far  as  possible, 
prevents  the  circumambient  world  or  macrocosm  firom  exercising  any 
control  over  its  actions.  That  an  active  force  internal  to  the  microcosm, 
is  what  impels  the  urine,  and  this,  without  a  total  compression  of  the 
bladder,  is  plainly  shewn  by  the  discharge  of  the  urine,  when  its 
quantity  is  only  small,  occupying  but  a  part  of  the  cervix ;  notwith- 
standing which  it  is  evacuated  to  the  very  last  drop,  grit  and  grain. 
The  idea  of  the  compression  of  the  bladder  into  so  small  a  space, — in 
fact,  to  the  size  of  a  walnut, — is  prima  facie  absurd,  and  must  appear 
particularly  so  to  those  who  have  an  anatomical  knowledge  of  its  size, 
attachments,  and  suspension.  We  must  recur,  therefore,  to  the  organ- 
ism of  the  bladder,  which,  indeed,  at  the  time  of  dischai^,  is  com- 
pressed laterally,  particularly  about  the  cervix,  where  it  Kes  in  rugae, 
like  the  stomach  and  intestines.  ''The  nervous  coat  of  the  bladder," 
says  Winslow,  "  is  nearly  of  the  same  structure  as  the  nervous  coat  of 
the  stomach.  .  .  .  The  internal  coat  appears  sometimes  altogether  uneven 
on  the  inner  side,  being  fiill  of  little  projections  and  rugse  when  empty 
and  in  its  natural  state  of  contraction.  These  inequalities  disappear 
when  the  bladder  is  full*'  (n.  297).  We  must,  therefore,  admit  the 
same  kind  of  action  here  as  in  the  stomach  and  intestines,  respecting 
the  action  of  which,  sec  the  analyses  of  those  parts.     But  in  the  blad- 
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upon  the  urine  is  not  propagated  by  continuity,  but  by  series  of 
forces  or  motions,  divided  and  subdivided,  from  generic  to  spe- 
cific, and  from  specific  to  particular.  Thus  the  action,  multi- 
plied by  degrees  in  its  passage,  and  concentrated  upon  the 
beginning  of  the  urethra,  is  continued  similarly  through  every 
point  of  the  entire  tube  from  the  head  to  the  bulb.  Hence 
whatever  direction  the  urine  may  take,  it  always  pushes  on  with 
perpetually  augmented  celerity  and  powers  of  flight,  conse- 
quently in  the  same  duplicate  ratio  as  other  falling  streams  or 
weights:  which  is  the  reason  why  it  comes  forth  with  such 
rapidity,  and  is  jetted  out  to  so  great  a  distance. 

306.  Besides  the  spasmodic  motion,  during  the  expression 
of  the  urine,  the  bladder  has  also  the  same  constrictile  and  ex- 
pansile or  alternate  motion,  as  the  peritonaeum  and  the  viscera 
enclosed  therein  {d) :  and  this,  in  order  that  by  the  alternate 
contraction  and  relaxation  of  its  fibres,  it  may  give  the  ureters 
the  power,  not  only  of  correcting  and  tearing  asunder  the  viscid 
and  conglutinated  portions  of  the  urine  supplied  to  them  (e),  but 

der,  as  shewn  above,  a  kind  of  mixed  action  occurs ;  that  is  to  say, 
the  volume  of  urine  gravitates  and  presses  upon  the  parietes  in  the 
ratio  of  its  depth,  and  expands  them  in  the  same  ratio. 

(d)  That  is  to  say,  with  the  same  alternate  movements  as  the  lungs. 
This  is  proved  by  the  action  of  the  peritonaeum,  which  sits  upon  the 
bladder  like  a  cap,  and  covers  its  vertex  and  a  large  portion  of  its  sides : 
also,  by  the  action  of  the  abdominal  muscles  upon  its  ligaments,  which 
lie  between  two  laminae  of  the  peritonaeum :  likewise,  of  all  the  riscera 
moring  together  in  the  same  alternations :  by  the  action  also  of  the 
lungs  through  means  of  the  diaphragm :  and  lastly,  by  the  action  of 
the  cerebrum  and  cerebellum  by  means  of  the  fibres. 

(e)  That  the  ureters  break  up  the  grumous,  and  separate  the  viscid 
parts  of  the  urine,  and  perform  in  a  manner  the  same  operation  upon 
them,  as  the  intestines  perform  upon  the  food  they  have  received, — 
this  is  conspicuously  erident  from  their  contraction,  and  from  the  pas- 
sage of  the  contracted  tubes  for  some  distance  between  the  muscular 
and  nervous  coats  of  the  bladder ;  and  lastly,  from  their  power  of  ex- 
pelling concreted,  glairy  and  gravelly  substances,  and  calculi.  The 
same  kind  of  action,  only  more  obtuse,  appears  to  go  on  in  the  bladder; 
which,  like  the  intestines,  contracts  into  rugae,  and  Hkewise  decreases 
in  width,  terminating  in  a  cone. 
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expels  and  ejaculates  its  liquid,  in  the  same  manner  as  the  blad- 
der expels  and  ejaculates  the  urine  through  the  urethra.  It 
would  be  easy  to  pursue  further  these  analogies  and  points  of 
comparison^  but  all  the  glands^  as  well  as  the  liquids  which  they 
extract  and  filter,  and  the  uses  which  they  yield,  are  specifically 
different  from  each  other. 


give  effect  to  her  decrees,  she  genendly  narrows  and  contracts  the 
little  canals  from  beginning  to  end ;  and  thos  prevents  the  humors  from 
being  driven  down  by  any  force,  excepting  what  is  proper  and  peculiar 
to  the  living  body.  Thus  she  contracts  the  ureters ;  and  the  bladder 
towards  the  cervix  ;  the  urethra  also  towards  the  bulb ;  and  its  aperture 
or  slit  is  narrower  than  the  cavity,  which  acts  upon  the  escaping  urine 
and  impels  it,  particularly  in  the  beginning ;  and  likewise  in  the  rest  of 
the  course,  if  the  member  containing  this  canal  should  become  tense 
and  rigid.  But  respecting  the  urethra,  and  its  action  upon  the  passing 
urine  and  semen,  we  shall  treat  in  Part  IV.,  when  we  come  to  speak  of 
the  Genital  Members. 


CHAPTER  XVI. 


THE    PERITONiBUM. 

308.  Ueister.  '*  The  peritonseum  is  immediately  subjacent  and 
adherent  to  the  transverse  muscles  of  the  abdomen.  It  is  a  thin, 
smooth,  and  lubricous  membrane,  investing  the  whole  internal  surface 
of  the  abdomen,  and  most  of  the  abdominal  viscera,  and  containing 
the  latter  as  it  were  in  a  bag.  It  is  also  connected  with  the  diaphragm, 
and  with  all  the  viscera  of  this  region.  It  entirely  encloses  the  stomach, 
intestines,  mesentery,  omentum,  liver,  spleen,  and  pancreas,  which  are, 
therefore,  said  to  be  lodged  in  a  duplicature  of  the  peritonseum.  The 
kidneys,  ureters,  receptaculum  chyli,  and  great  vessels  of  the  abdomen, 
&c.,  are  covered  only  on  their  anterior  part ;  and  the  bladder  only  on 
the  superior  part ;  differently  from  what  is  the  case  in  brutes.  The 
peritonseum  consists  of  two  laminse ;  the  umbilical  vessels  he  between 
them,  and  in  many  places  they  are  covered  with  a  cellular  substance. 
It  forms  the  ligaments  of  the  hver,  and  of  the  umbiUcal  vein  and 
arteries,  the  various  ligaments  of  the  intestines,  the  broad  ligaments  of 
the  uterus,  &c.  It  sends  two  processes  out  of  the  abdomen,  which 
encase  the  spermatic  vessels  and  the  testicles.  In  regard  to  these  we 
are  to  observe,  1 .  Their  singular  passage  between  the  muscles  of  the 
abdomen.  2.  The  hiatus  visible  in  the  abdomen  of  the  dog,  but  want- 
ing in  the  human  subject.  3.  The  septum  separating  the  testicles  on 
the  upper  part.  Also  the  involucra  of  the  round  ligaments  in  females ; 
and  their  diverticula.  Nuck  has  delineated  these  in  his  Adenographia^ 
fig.  39,  40.  The  arteries  and  veins  of  the  peritonaeum  come  from  the 
epigastric,  mammary,  lumbar  and  phrenic  vessels ;  to  these  some  add 
lymphatics.  The  nerves  come  from  the  phrenic,  dorsal,  lumbar  and 
sacral  nerves.  Some  writers  have  also  mentioned  glands  in  the  perito- 
nseum, but  they  are  not  observable  in  the  natural  state  of  the  mem- 
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branc.  Uses, — 1.  To  enclose  the  contents  of  the  abdomen;  for  when 
the  periton.'cuni  is  dilated  unduly,  wounded,  or  ruptured,  they  fall  out 
of  their  proper  places,  or  hernia  arises.  2.  To  give  an  external  coat  to 
almost  all  the  parts  contained  in  the  abdomen ;  which  are  therefore 
geneiBlly  said  to  have  their  external  membrane  from  the  peritonaeum. 
3.  To  form  the  processes  of  the  peritonaeum,  and  the  tunica  vaginalis 
of  the  testes."  (Comp,  Anat,,  n.  206.) 

309.  WiNSLow.  "  The  xiphoid  cartilage  of  the  sternum,  the  car- 
tilaginous j)ortions  of  the  last  pair  of  true  ribs,  those  of  the  first  four 
pairs  of  false  ribs,  all  the  fifth  pair,  the  fi\c  lumbar  vertebree,  the  ossa 
innominata  and  the  sacrum,  form  the  bony  sides  of  the  cavity  of  the 
abdomen.  The  diaphragm,  the  muscles  of  the  abdomen  in  particular, 
the  quadrati  lumborum,  psoas,  iliaci,  the  muscles  of  the  coccyx  and 
rectum,  form  the  chief  part  of  the  circumference  of  this  cavity,  and 
its  internal  surface  is  lined  by  a  membrane  termed  the  peritoneemn. 
As  additional  or  accessory  to  these  we  may  hkewise  add  some  portions 
of  the  sacro-lumbales,  longissimi  dorsi,  vertebrales,  glutaei,  &c.  The 
cavity  of  the  abdomen  is  of  an  irregularly  oval  shape,  but  still  symme- 
trical. (JExp,  Anat.,   Tr.  du  Bos-Vent,,  n.  19,  20,  21.) 

310.  "Having  carefully  removed  the  muscles  of  the  abdomen,  the 
first  thing  we  discover  is  a  very  considerable  membranous  covering, 
which  adheres  immediately  to  the  internal  surface  of  the  transverse 
muscles,  and  of  all  the  rest  of  this  cavity ;  and  involves  and  invests 
its  viscera  as  in  a  kind  of  bag.  This  membrane  is  termed  peritonaeum. 
It  is  of  a  pretty  close  texture,  and  yet  flexible,  and  capable  of  very 
great  extension,  after  which  it  easily  regains  its  ordinary  size ;  as  we 
see  in  pregnancy,  dropsies,  corpulency  and  repletion.  It  seems  to  be 
made  up  of  two  portions,  one  internal,  the  other  external,  which  have 
l)een  looked  upon  by  many  anatomists  as  a  duplicature  of  two  distinct 
membranous  laminae.  But  properly  speaking  the  internal  jiortion  alone 
deser\cs  the  name  of  a  membranous  lamina,  as  being  the  main  body  of 
the  peritonaeum.  The  external  portion  is  no  more  than  a  kind  of 
fibrous  or  follicular  apophysis  of  the  internal ;  and  may  properly  enough 
be  tenned  the  cellular  substance  of  the  peritonaeum.  The  true  mem- 
branous lamina,  commonly  called  the  internal  lamina,  is  very  smooth, 
and  polished  on  that  side  which  is  turned  to  the  cavity  and  viscera  of 
the  abdomen ;  and  continually  moistened  by  a  serous  fluid  discharged 
through  almost  imperceptible  pores.  These  pores  may  be  seen  by 
spreading  a  portion  of  the  peritonaeum  on  the  end  of  the  finger,  and 
then  pidling  it  tight  on  all  sides ;  for  then  the  pores  are  dilated,  and 
small  drops  may  be  observed  to  run  from  them,  even  without  the  mi- 
croscope.    The  sources  of  this  fluid  are  not  as  yet  well  understood ; 
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perhaps  it  comes  out  by  a  kind  of  transudation  or  transpiration,  like 
that  which  we  observe  in  animals  newly  killed.  The  whitish  corpus- 
cules  found  in  diseased  subjects  are  no  proof  of  the  glands  which  some 
anatomists  place  there  in  the  natural  state.  The  cellular  substance  or 
external  portion  of  the  peritonaeum  adheres  very  closely  to  the  parts 
which  form  the  inside  of  the  abdominal  cavity ;  and  is  not  everywhere 
of  equal  thickness  :  in  some  places  it  is  in  very  small  quantity ;  and 
scarcely  any  appears  at  the  tendinous  or  aponeurotic  portions  of  the 
transverse  muscles,  and  on  the  lower  surface  of  the  diaphragm.  In  all 
other  places  it  is  thicker,  and  forms  cells  expanded  into  fine  laminae  or 
leaves,  which  in  some  diseased  subjects  become  so  large  and  thick  as  to 
resemble  so  many  distinct  membranes.  In  some  places  this  substance  is 
exactly  like  membrana  adiposa,  being  filled  with  fat ;  as  round  the  kid- 
neys, and  along  the  fleshy  portions  of  the  transverse  muscles,  to 
which  it  adheres.  It  entirely  surrounds  some  parts,  as  the  bladder, 
ureters,  kidneys,  spermatic  vessels,  &c. ;  in  these  places  it  is  com- 
monly but  improperly  termed,  the  duplicature  of  the  peritonaeum. 
Besides  these  differences  in  thickness,  the  cellular  substance  has  several 
elongations,  which  have  been  called,  productions  of  the  peritonaeum. 
Two  of  these  accompany  and  invest  the  spermatic  cords  in  males,  and 
the  vascular  cords,  commonly  called  the  round  ligaments,  in  females. 
There  are  other  two  which  pass  under  the  ligaments  of  Fallopius,  that 
is,  the  tendinous  hgaments  of  the  abdominal  muscles,  with  the  cnu'al 
vessels,  which  they  cover,  and  they  are  gradually  lost  in  their  course 
downwards.  To  these  four  elongations  of  the  cellular  substance  of  the 
peritonaeum,  we  may  add  a  fifth,  which  is  spread  on  the  neck  of  the 
bladder ;  and  perhaps  a  sixth,  which  accompanies  the  rectum.  All 
these  prolongations  pass  out  of  the  abdominal  cavity,  and  may  be 
termed  external,  to  distinguish  them  from  others  that  remain  in  the 
abdomen,  and  are  called  internal.  The  great  blood-vesseb,  that  is, 
the  aorta  and  vena  cava,  are  hkewise  enclosed  in  this  cellular  substance 
of  the  peritonaeum.  In  a  word,  it  involves,  immediately  and  sepa- 
rately, all  the  parts  and  organs  which  are  commonly  said  to  lie  in  the 
duplicature  of  the  peritonaeum.  The  true  lamina  or  membranous  por- 
tion of  the  peritonaeum,  is  connected  by  the  cellular  substance  to  the 
internal  surface  of  the  abdominal  cavity ;  but  in  the  human  subject,  it 
does  not  naturally  accompany  the  external  elongations  of  that  substance ; 
it  only  covers  the  origin  or  basis  of  these  elongations,  without  any  inter- 
ruption or  alteration  of  its  own  surface  or  level  at  these  places.  It  has 
nevertheless  elongations  of  its  own,  but  they  are  very  different  from 
those  of  the  cellular  substance ;  for  they  run  from  without  inwards ; 
that  is,  they  advance  from  the  convex  side  of  the  great  bag  of  the  peri- 
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tonflcum,  into  the  cavity  of  that  bag ;  some  more,  some  less,  and  also 
in  different  manners ;  as  if  the  sides  of  a  large  bladder  were  pushed  in- 
wards in  various  places  into  its  cavity.  Of  these  internal  elongations 
some  are  simply  folded,  like  a  duplicature ;  others  are  expanded  like 
inverted  bags  or  sacculi,  to  contain  some  viscus ;  some  begin  by  a  sim- 
ple duplicature,  and  end  in  a  divarication  or  cavity,  which  Ukewise 
contains  some  organ:  some  are  alternately  extended  in  the  form  of 
simple  duplicatures  and  of  cavities ;  and  lastly,  some  form  only  a 
slight  eminence  on  the  inner  surface  of  the  great  cavity  of  the  perito- 
naeum. To  the  first  species  of  these  elongations,  we  may  refer  the 
membranous  ligaments,  such  as  those  of  the  liver,  colon,  &c.  We 
see  the  second  species  in  the  external  membrane  of  the  liver ;  the  third, 
in  the  mesentery ;  the  fourth,  in  the  mesocolon ;  and  the  fifth,  over  the 
kidneys  and  ureters.  Besides  the  external  elongations  of  the  cellular 
substance  of  the  peritonecum,  it  has  the  same  number  of  internal  elon- 
gations as  the  true  membranous  lamina,  which  lie  between  aU  the 
duplicatures,  and  line  the  insides  of  all  the  cavities,  or  the  sides  next 
the  viscera.  (Ibid,,  n.  22 — 38.)  I  must  here  observe  that  three  of  the 
umbilical  ligaments  are  invested  by  a  falciform  membranous  production 
or  duplicature,  which  the  peritonaeum  sends  into  the  cavity  of  the  ab- 
domen." (Ibid.,  n.  42.) 

311.  Verheyen.  "The  peritonaBum  is  a  thin,  soft,  and  dilat- 
able membrane.  As  extended  naturally,  its  figure  is  oval,  correspond- 
ing in  length  and  breadth  to  the  abdomen.  It  is  double  throughout, 
and  manifestly  so  from  the  umbilicus  to  the  os  pubis,  in  females  par- 
tictilarly,  in  whom  it  is  also  thicker  than  in  males.  Its  external  surface 
is  somewhat  rough  and  fibrous,  on  account  of  its  connexion  with  the 
muscles.  Tlie  internal  surface  is  smooth,  and  covered  with  an  unctuous 
humor.  Anteriorly,  it  is  connected  to  the  muscles  of  the  abdomen  ; 
superiorly,  to  the  diaphragm ;  inferiorly,  to  the  os  pubis  and  iscliium  ; 
laterally,  to  the  os  ileum  ;  posteriorly,  to  the  sacrum,  and  the  lumbar 
vertebrae,  particularly  the  first  and  third.  Superiorly,  where  it  is  cou- 
nected  to  the  diaphragm,  it  is  perforated  by  the  gullet,  the  vena  cava, 
and  the  nerves  of  the  par  vagum.  Inferiorly,  by  the  rectum  and  the 
vagina ;  and  at  any  rate  one  lamina  of  it  by  the  urethra :  anteriorly,  in 
the  foetus,  by  the  umbilical  vessels  ;  but  as  these  vessels  shrivel  after 
birth,  and  become  very  much  attenuated,  and  moreover  as  the  perito- 
naeum is  closely  connected  to  them,  therefore  this  perforation  is  not 
noticeable  in  adults.  But  that  the  peritonaeum  is  not  so  strong  there 
as  in  other  parts,  is  evident  from  the  facility  with  which  it  is  there 
relaxed  and  perforated  by  the  action  of  preternatural  forces,  as  by  the 
air  in  tympanitis,  by  the  serous  fluid  in  ascites,  &c.      The  exterior 
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lamina,  at  its  under  part,  sends  down  two  processes  in  the  male  to  the 
scrotam ;  these  contain  the  spermatic  vessels ;  in  the  female  thej  en- 
close the  round  ligaments  of  the  uterus.  In  the  scrotum  thej  dilate, 
and  constitute  the  tunica  vaginalis  testis.  These  processes  arise  at  the 
sides,  and  slant  downwards  to  the  front.  ...  In  dogs  they  form  simple 
membranous  tubes,  opening  each  by  a  large  aperture  into  the  cavity  of 
the  abdomen.  In  the  human  subject  we  find  no  openings  of  the  kind  ; 
because  the  spermatic  veins  and  arteries,  from  their  origin,  lie  in  a 
duplicature  of  the  peritonaeum,  and  the  processes  are  made  up  of  the 
external  lamina  only,  the  internal  lamina  being  placed  over  their  ori- 
fices, and  being  very  thick  and  firm  in  this  situation.  Moreover,  in 
dogs,  these  processes  are  altogether  firee  inside,  so  that  when  air  is 
blown  into  them,  it  immediately  passes  through  them.  In  the  human 
subject  they  contain  a  number  of  membranous  partitions,  which  connect 
the  spermatic  vesseb  to  each  other,  and  to  the  sides  of  the  processes ; 
so  that  scarcely  any  cavity  can  be  seen,  sufficient  to  hold  the  air,  unless 
one  be  formed  by  the  dilatation  of  the  membranes,  or  their  preter- 
natural separation.  In  the  vicinity  of  this  part,  dangerous  and  often 
fatal  hemiae  occur ;  we  mean  at  the  place  where  the  iliac  veins  and 
arteries  pass  to  the  thighs ;  for  if  the  peritonaeum  be  dilated,  or  what 
is  a  very  uncommon  occurrence,  ruptured,  a  small  portion  of  the  ileum 
descends,  and  becomes  adherent  to  the  neighboring  parts  ;  and  by  such 
adhesion  I  have  seen  a  small  portion  of  the  ileum  entirely  closed  up,  and 
the  patient  miserably  dying,  having  for  many  days  previously  had  no 
alvine  excretions,  but  at  last  vomiting  feculent  matter  from  the  mouth. 
I  find  a  case  of  this  kind  also  recorded  by  Nuck.  The  peritonaeum 
receives  arteries  and  veins  superiorly  from  the  mammary  and  phrenic 
vessels ;  inferiorly,  from  the  epigastric  and  sacral  vessels ;  also,  a  few 
little  branches  from  the  spermatic  vessels ;  lateraUy,  from  the  inter- 
costal and  the  lumbar  vessels.  Its  nerves  come  from  the  lumbar  and 
sacral  portions  of  the  spinal  cord,  and  from  the  intercostal  and  phrenic 
nerves."  (Corp.  Hum.  Anat,,  tract,  ii.,  cap.  vii.) 
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312.  The  animal  body,  which,  according  to  a  common  mode 
of  speaking,  ia  also  a  kind  of  whole,  a  universe,  microcosm  or 
kingdom,  is  most  distinctly  divided  into  integral  parts,  mem- 
bers, viscera  or  organs ;  these  again  into  lesser  organic  parts  ; 
and  these  ultimately  into  least  parts,  simple  parts,  and  unities  (a). 
This  whole  with  its  members  and  parts,  is  divided  as  it  were 
into  regions,  hollow  chambers,  and  cavities.  The  cerebrum  in- 
habits the  highest  chamber ;  the  heart  and  lungs  inhabit  the 
middle  chamber ;  the  stomach,  intestines,  Uver,  &c.,  the  lower, 
and  the  genital  organs,  the  lowest  chamber.  Each  chamber  is 
surrounded  by  a  common  membrane ;  the  highest  or  cerebral 
chamber,  by  two  membranes  or  meninges ;  the  middle  or  tho- 
racic chamber,  by  the  pleura ;  the  lower  or  abdominal,  by  the 
peritonaeum ;  the  lowest  or  scrotal  chamber,  by  its  own  peculiar 
sheath  or  capsule :  all  together  arc  surrounded  by  one  most 
general  membrane ;  that  is,  by  the  skin.  These  common  mem- 
branes or  coverings  are  distinctly  separated  fipom  each  other, 
and  distinctly  connected  with  each  other,  and  communicate,  in 
the  exact  proportion  in  which  the  organs  they  enclose  are  digni- 
fied in  office  and  act  in  society.  Each  of  these  four  coverings 
also  makes  common,  special,  and  particidar  cause,  with  the 
viscera  and  members  which  it  folds  in  its  embrace.  But  in  order 
to  understand  the  manner  whereby  the  Common  or  General  acts 

(a)  The  lesser  org&nic  parts  are  the  miliary  glands,  or  least  glan- 
dular acini,  in  which  the  viscera  of  the  chest  and  abdomen  for  the  most 
part  terminate  internally.  But  the  simple  parts  are  the  vascular  and 
other  similar  threads  of  which  these  glandular  termiui  themselves  are  i 

constructed. 
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upon  the  parts  of  the  whole,  it  is  necessary  to  understand  also 
the  order  by  which  the  Universal  flows  into  them.  First  of  all, 
however,  the  terms,  universal  and  general,  must  be  defined ;  for 
an  obscure  notion  of  the  meaning  of  the  term  general,  and  an 
indistinct  notion  of  the  meaning  of  the  term  universal,  entan- 
gles, involves  and  confuses  the  one  with  the  other;  although 
the  human  rational  mind, — mistress  of  philosophy, — ^is  perfectly 
acquainted  with  both  their  essences,  and  when  left  to  herself 
and  to  her  own  powers,  we  being  unconscious  the  while,  in 
ordinary  speech  and  expression,  she  very  rarely  substitutes  the 
one  for  the  other  (i). 

313.  A  UNIVERSAL  is  that  which  exists  and  acts  universally 
in  the  whole,  and  in  all  parts  of  the  whole.  Or  to  make  this 
more  apprehensible,  instead  of  the  whole,  let  us  assume  some 
limited  universe  or  kingdom,  or  some  particular  body  (c),  as  for 


(6)  That  the  human  rational  mind  is  in  its  own  nature  when  en- 
gaged in  ratiocination  or  philosophy,  is  very  evident  from  the  circum- 
stance, that  all  philosophical  science  is  derived  from  it,  as  from  its 
proper  fountain :  for  to  construct  a  philosophy  is  nothing  more  than  to 
give  the  best  attention  to  the  operations  of  one's  own  mind,  and  from 
its  fnodi  operandi  to  draw  forth  that  which  we  are  to  bring  into  our 
code,  in  the  form  of  precepts,  laws,  and  axioms :  thus  we  learn  this 
high  science  from  our  very  selves.  This  affords  a  plain  proof  that 
something  flows  in  from  above  into  the  thoughts  of  the  rational  mind, 
and  gives  it  the  faculty  of  distributing  the  objects  of  the  memory  into 
true  analytic  orders,  and  of  digesting  the  things  below  it  into  rational 
quantities.  A  proof  also  that  there  is  something  below  the  rational 
mind,  which  flows  in  with  objects,  as  instruments  and  materials  for 
constructing  similar  analytic  edifices :  which  faculty  thus  endeavors  to 
be  instructed  by  its  superior  faculty,  by  means  of  a  kind  of  store  drawn 
forth  by  it,  and  disposed  into  the  form  of  science.  But  on  these  sub- 
jects we  must  refer  the  reader  to  our  Psychology. 

(c)  This  rule  has  a  most  extensive  range  of  applications :  it  applies 
not  only  to  the  whole  circumambient  world,  which  we  term  properly 
the  universe,  and  to  our  organic  animal  body,  which  may  also  be  termed 
a  universe,  world,  or  microcosm,  or  even  a  kingdom ;  but  also  to  all  em- 
pires and  forms  of  government ;  to  particular  societies  ;  to  every  indi- 
vidual man ;  to  all  his  actions,  sensations,  laws,  sciences,  arts,  and  even 
speeches  and  conversations  :  in  a  word,  to  everything  which  is  a  subject 
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instance^  the  human  animal  body.  Here^  the  Unwersal  Essence 
is  tliat  which  is  universally  present^  potent^  active^  conscious 
and  provident^  in  the  whole  body^  and  in  all  its  members^  vis- 
cera, or  organs  {d),  and  in  their  lesser  organic  parts^  and  lastly^ 
in  the  least  or  simplest  particles  of  these  parts.  Thus  a  uni- 
versal is  recognized  by  its  presence^  potency,  activity,  conscious- 
ness, and  providence  (e).  In  the  human  microcosm,  the  soul  is 
such  a  universal ;  the  simplest  fibre  being  the  universal  radius  of 
its  determinations  (/). 

814.  Every  whole,  whether  it  be  a  universe,  a  microcosm, 
a  kingdom,  or  a  body,  &c.,  has  its  proper  superior  universal, 
inferior  universal,  and  ultimate  or  lowest  universal  (^).  That 
which  is  superior,   is  also  prior,   interior,   simpler,    and  more 

at  all,  or  has  in  it  a  form  that  derives  its  essence,  nature,  and  quality 
from  the  order  according  to  which  universals  flow  in,  and  from  the  man- 
ner according  to  which  the  general  circumscribes  the  series.  For  the 
present  we  had  better  confine  ourselves  to  the  subject  before  us,  to  wit, 
the  human  organic  body ;  we  therefore  use  terms  adapted  thereto ;  but 
which  must  be  immediately  transmuted  into  other  terms  when  these 
universal  rules  are  applied  to  other  subjects. 

{d)  Members,  viscera,  and  organs  are  here  assumed  as  synonyms ; 
although,  properly  speaking,  they  mean  distinct  things. 

((?)  By  providence  we  here  mean  that  circumspection  and  prudence 
whereby  we  contrive  and  provide  for  ourselves  in  the  present  and  for 
the  future.  In  the  very  operation  of  the  rational  mind  we  have  suffi- 
ciently plain  proofs  of  this  kind  of  providence. 

(/)  On  these  subjects  we  refer  the  reader  to  the  Part  on  the  Cor- 
tical Substance  and  Medullary  Fibre  of  the  Cerebrum ;  and  to  the  Part 
on  the  Soul. 

{g)  "Where  the  degrees  of  universality  are  still  more  numerous,  they 
may  perhaps  be  subdivided  differently  ;  namely,  into  a  supreme,  a  supe- 
rior, an  inferior,  a  sub-inferior,  and  an  ultimate  universal.  In  the 
human  animal  body  there  is  a  universal  to  which  we  ought  to  assign  a 
still  lower  place  than  the  third ;  we  mean  the  motive  muscular  fibre, 
which  is  constructed  by  the  blood-vessels ;  but  at  present  we  are  un- 
willing to  extend  our  exposition  of  universals  to  this  point ;  for  the  first 
rudiments  of  the  doctrine  are  all  that  can  properly  be  given  here,  where 
our  purpose  is  limited  to  explaining  clearly  what  is  meant  by  the  term 
general,  as  preparatory  to  shewing  what  uses  the  peritoneeum  affords  as 
a  general  membrane. 
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perfect ;  in  other  words,  more  present,  more  potent,  more  active, 
more  inteUigent,  and  more  provident.  The  inferior  universal 
derives  its  essence  and  its  possibilities  &om  the  superior ;  conse- 
quently depends  upon  it,  in  the  same  way  as  an  agent  depends 
upon  its  power,  or  a  cause,  upon  its  principle.  If  the  superior 
universal  in  the  human  body,  is  the  simplest  fibre,  which  is 
acted  upon  by  the  soul  immediately  (A),  then  the  proximately 
inferior  xmiversal  is  the  fibre  immediately  derived  from  this, — 
the  nervous  fibre  of  the  body, — ^which  is  acted  upon  by  the 
animal  spirit  (i),  and  the  remotely  inferior  xmiversal,  or  the 
lowest  of  the  three,  is  the  artery  and  vein,  which  are  acted  upon 
by  the  blood.  In  the  human  body,  these  are  the  three  xmi- 
versals,  which  derive,  produce,  form  and  generate  all  things. 

315.  In  the  Uving  body,  the  derivation,  production  and 
generation  of  the  inferior  and  idtimate  universal  essences  &om 
the  superior  or  supreme,  are  as  follows : — ^from  the  supreme  xmi- 
versal  is  derived  a  proximately  inferior  universal  {k) ;  by  this 

(A)  This  will  be  shewn  in  the  Part  on  the  Fibre  and  on  the  Soul. 

(t)  In  the  same  Part  we  shall  have  to  explain  what  the  nervous 
fibre  is  in  its  primary  form,  that  is,  in  its  principles ;  taking  for  our 
guides  microscopic  observations,  and  the  experience  of  effects  and  phe- 
nomena. 

(k)  To  wit,  the  nervous  fibre  in  its  simple  form,  which  resembles 
the  purest  vessel,  and  conveys  what  are  termed  the  animal  spirits. 
This  fibre  rules  universally  in  the  body,  and  indeed,  more  universally 
than  the  blood-vessel ;  for  the  nervous  fibre  absolutely  enters,  forms, 
constitutes,  and  actuates  the  blood-vessel ;  as  may  be  seen  from  the 
numberless  nervous  fibres  which  accompany  the  vessels,  particularly 
the  arteries,  constantly  dip  into  their  membranes,  and  even  construct 
their  very  canals.  Yet  still  the  nervous  fibre  rules  less  universally  than 
the  simplest  or  first  fibre  of  all,  which  latter  produces  the  nervous  fibre 
as  the  executrix  of  its  commands :  for  whatever  the  nervous  fibre,  re- 
garded in  its  primary  form,  possesses,  it  derives  from  a  prior  fibre, — 
the  first  of  the  body, — which  we  have  termed  above,  the  universal 
radius  of  the  soul's  determinations.  The  nervous  fibre  cannot  be  firom 
itself,  nor  yet  exist  immediately  in  a  pervious  state :  the  little  mem- 
brane with  which  it  is  surrounded  must  inevitably  be  derived  from  a 
fibre  prior  to  itself.  We  are  obliged  to  use  the  term  derived,  because 
no  other  expresses  our  meaning,  or  squares  in  all  respects  with  the 
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means^  a  kind  of  new  principle  is  formed,  which  may  be  termed 
the  corporeal  and  material  principle  (/),  from  which  a  still  infe- 
rior or  ultimate  universal  is  produced  (m) :  by  this  means  again 
the  whole  body,  with  its  members,  and  their  parts,  is  formed  (n). 

mode  of  formation  of  this  fibre,  which  mode  is  a  sort  of  modification 
of  the  primitive  force. 

(/)  Respecting  this  new  principle,  or  respecting  the  origin  of  the 
new  fibre  which  must  be  termed  the  corporeal  fibre,  we  shall  speak  in 
the  Part  on  the  Organs  of  the  Senses,  (when  we  come  to  treat  of  the 
skin,  or  of  the  sensorium  of  touch,)  and  also  in  the  Part  on  the  Fibres. 
The  corporeal  fibres  are  what  grow  or  proceed  from  the  most  minute 
glandular  forms  almost  resembling  in  appearance  the  cortical  glands  of 
the  cerebrum,  in  the  extremes  of  the  body  particularly ;  that  is,  in  the 
skin,  and  in  other  parts  also ;  and  which  are  so  Tcry  numerous  and 
small,  that  they  resemble  true  nervous  fibres  or  capillary  vessels.  These 
most  subtly  organic  forms,  constructed  by  the  nervous  fibrillse  in  the 
extreme  goals  of  the  kingdom  of  the  body,  are  as  it  were  really  new 
principles  formed  in  the  body,  and  produce  Httle  emissary  ducts  as 
fibres,  which  latter  therefore  ought  to  be  termed  corporeal  and  material 
fibres.  These  glands  in  the  ultimates  of  the  kingdom  correspond  to 
the  cortical  glands  of  the  cerebrum  and  cerebellum.  But  we  shall  treat 
of  them  more  at  length  in  the  Part  before  mentioned. 

(m)  To  wit,  the  blood-vessel.  It  will  be  proved  in  the  sequel,  that 
the  first  or  innermost  membrane  of  the  arteries  is  composed  entirely  of 
these  corporeal  fibres ;  for  the  innermost  coat  of  the  artery  is  what  is 
termed  the  nervous  coat,  next  to  which  is  the  muscular  coat.  But  that 
which  is  the  innermost  is  also  the  first,  and  always  derives  its  origin 
from  the  fibres  formed  by  the  before-mentioned  purest  glandular  forms 
of  the  body.  This  will  be  proved  both  from  the  experience  of  micro- 
scopbts,  and  by  phenomena  and  efiPects  when  imfolded  to  their  first 
causes  ;  also  by  comparative,  and  finally  by  rational,  anatomy. 

(n)  That  the  organic  body,  with  all  its  members  and  parts,  is  woven 
and  constructed  by  the  blood-vessels  and  their  ramifications, — this  is  a 
point  established  beyond  all  question ;  inasmuch  as  m3ariads  of  vessels 
are  seen  under  the  microscope  in  spaces  only  a  few  lines  in  diameter^ 
and  may  be  even  injected,  particularly  by  the  Ruyschian  method.  The 
proximate  formation  of  the  body,  then,  must  be  ascribed  to  the  blood- 
vessels. But  the  blood-vessel  itself  derives  this  power  and  determina- 
tion from  the  nervous  fibre,  which  enters  into  the  composition  of  the 
blood-vessel ;  and  this  fibre  obtains  its  power  and  determination  from 
the  simplest  fibre,  from  which  also  it  is  derived.     Or  if  we  substitute 
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When  this  gyre  and  course  of  formation  arc  accomplished,  then 
the  ultimate  universal  passes  to  the  supreme  universal,  and  enters 
into  absolute  and  intimate  union  with  it  {o) ;  and  thus  the  infe- 
rior universal  proceeds  fix)m  both  (p). 

316.  A  GENERAL  is  the  summary  and  complex  of  parts  and 
singulars ;  as  a  number  is  the  complex  of  several  unities,  and 
an  equation,  of  several  analytic  ratios.  Now  in  order  that  sin- 
gulars may  be  kept  in  mutual  association  in  their  complex,  it  is 
necessary  that  they  have  a  common  bond  or  tie ;  and  in  the 
living  body,  the  coats,  membranes  and  coverings  constitute  such 
bonds.  Inasmuch  as  this  bond  represents  a  common  or  general 
cause,  we,  therefore,  in  the  present  case^  term  it  a  general,  and 
contrast  it  with  a  universal ;  in  which  sense,  a  general  is  what 

the  blood,  the  animal  spirit,  and  the  soul,  in  the  place  of  the  fibres,  it 
will  amount  to  the  same  thing ;  for  the  fibre  is  the  instrumental  acting 
cause,  and  the  blood,  &c.,  the  principal  acting  cause,  and  each  two 
respectively,  in  the  most  harmonious  manner,  make  one  unanimous 
cause.  This  formation  respects  not  only  the  organic  form  of  the  body, 
but  also  whatever  gives  it  the  power  of  acting  according  to  this  its 
form. 

(o)  In  the  Part  on  the  Cerebrum  and  the  Cortical  Substance,  it  will 
be  demonstrated  in  the  plainest  manner,  that  the  innermost  membrane 
of  the  artery,  (which,  as  we  said  above,  is  generated  by  the  corporeal 
fibres,)  in  the  cerebrum,  unites  with,  and  absolutely  insinuates  itself 
and  plunges  into,  the  cortical  glands,  which  are  the  principles  or  begin- 
nings of  the  simplest  or  superior  universal  fibres,  and  the  parts  from 
which  the  proximate  or  nervous,  that  is,  the  inferior  universal  fibres, 
are  put  forth :  so  that  this  ultimate  or  lowest  universal  fibre — ^the  arte- 
rial vessel — passes  at  last  to  the  first  of  all  the  fibres,  and  enters  into 
the  closest  union  with  it.  Hence  there  is  a  perpetual  circle  from  the 
last  things  to  the  first,  and  from  the  first  to  the  last,  and  everything 
throughout  is  held  in  perpetual  connexion, — so  long  as  it  b  not  detached 
or  separated,  but  forms  a  part  within  this  gyre. 

{p)  For  if  the  last  fibre — the  fibre  of  the  third  order — ^unites  with 
the  first,  and  this,  in  the  very  beginnings  or  principles  of  the  fibres, 
that  is  to  say,  in  the  cortical  glands,  from  which  the  nervous  fibre — the 
inferior  universal  fibre— or  the  animal  spirit,  is  produced,  then  the  con- 
sequence is,  that  this  nervous  fibre  proceeds  from  both.  That  such  is 
really  the  case,  will  be  proved  to  even  sensible  demonstration  in  the 
whole  progress  of  our  analyses. 
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contains  and  distinguishes  a  universe^  its  integers^  and  sin- 
gulars [q) :  or  speaking  more  definitely,  and  substituting  the 
body  and  its  members  for  a  universe,  integers,  and  singulars, — 
a  general  is  that  which  embraces,  demarcates,  Umits  and  con- 
nects (r)  the  body,  any  region  thereof,  any  members  of  this 
region,  or  any  parts  of  these  members.  A  general,  therefore, 
is  recognized  from  its  being  the  complex,  limit  and  nexus  of 
those  things  which  are  associated. 

317.  The  Universal  gives  the  essence,  and  determines  it;  the 
Common  Bond  defines  and  boimds  it.  Thus  from  both  together 
exists  the  finite  and  Umited  entity  termed  a  substance,  which 
subsists  by  itself  distinct  from  other  things,  and  is  the  subject  of 
accidents ;  quality  being  predicated  of  its  form,  and  nature,  of 
its  power  and  activity. 

318.  There  are,  then,  as  many  general  limitations  and 
boundings,  as  there  are  essential  parts,  or  determinations  of 
essentials  {s).     The  most  general  is  that  which  involves  and  com- 

{q)  These  are  mere  indeterminates— general,  universal,  int^ers^ 
singulars ;  but  this  definition,  educed,  according  to  the  analytic  method, 
from  determinate  and  finite  things,  is  here  prefixed  solely  for  the  sake 
of  order  and  intelligibihty. 

(r)  That  which  circumscribes  the  aggregates  of  things,  not  only 
contains  and  embraces  them,  but  also  divides,  demarcates,  and  distin- 
guishes them  from  contiguous  things,  as  well  as  limits  them  with 
respect  to  shape,  and  connects  them.  For  if  every  quantity  be  similarly 
circumscribed  and  distinguished,  that  is  to  say,  the  lesser  quantities 
which  constitute  the  larger,  they  must  of  course  be  connected  with  the 
larger,  and  this  cannot  be  accomplished  excepting  by  prolongations 
from  the  most  general  covering.     This  is  the  case  not  only  with  the  I 

viscera  of  the  body,  but  also  with  the  muscles,  with  all  the  motive 
fibres,  and  even  with  the  nervous  fibres,  the  common  fasciculus  whereof  ' 

is  covered  with  a  membrane  which  in  like  manner  detaches  or  gives  off  i 

filaments  and  little  membranes,  that  connect  the  lesser  fasciculi,  and 
even  the  very  fibres,  with  the  entire  nerve.  It  may  therefore  be  re- 
garded as  a  law,  and  it  is  particularly  manifest  in  the  brain. 

(«)  The  fibres  are  determinant  of  the  above-mentioned  triple  order. 
For  the  soul,  the  animal  spirit,  and  the  blood,  are  the  veriest  essences 
of  the  body,  and  by  means  of  the  fibres  and  vessels  determine  all 
tilings.     The  coats  of  the  latter  arc  the  instrumental  causes,  which 
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prehends  the  whole ;  the  less  general  is  that  which  comprehends 
a  part  thereof;  and  so  on.  If  we  apply  these  limitations  and 
boundings  to  the  coverings  of  the  body,  then  the  skin,  which 
surrounds  and  encloses  the  whole  body,  is  the  most  general :  the 
meninges  of  the  brain,  the  pleura  of  the  chest,  the  peritonseimi 
of  the  abdomen,  and  the  skin  and  dartos  of  the  scrotum,  are 
the  less  general :  the  still  less  general  are  the  integuments  of  the 
respective  viscera,  organs  or  members :  the  still  less  general  are 
the  tunics  of  their  organic  parts :  and  the  least  general  are  the 
little  membranes  of  the  singulars  of  the  parts.  Hence  it  ap- 
pears, that  in  this  sense  a  general  is  more  universal  in  propor- 
tion as  it  is  less  general,  because  in  this  proportion  it  is  more 
simple,  more  internal,  and  nearer  to  all  the  essentials  of  its 
body  (0. 

819.  The  general  coverings,  which  are  many  in  the  body 
which  is  one,  communicate  with  each  other  exactly  in  propor- 
tion as  the  viscera  or  organs  enclosed  by  them  act  in  society  :  or 
inversely,  the  members  of  one  region  communicate  with  the 
members  of  another  by  means  of  their  coverings,  exactly  in  pro- 
portion to  the  general  or  universal  character  of  their  object. 
Thus  the  cerebrum,  by  its  fibres  and  by  its  vessels,  by  means  of 


united  with  the  principal  causes  make  one  cause.  The  viscera,  organs, 
members,  glands,  and  muscles,  from  their  greatest  mass  to  their  least 
parts,  are  the  determinations  of  these  essentials.  The  determination 
itself  proceeds  from  the  nature  of  the  soul, — the  ens  universale  of  the 
body.  But  what  the  determinations  are,  it  is  the  province  of  anatomy 
and  physiology  to  teach  us. 

{t)  Universality  nuiy  be  predicated  of  all  things  which  increase  and 
decrease  in  order,  and  by  degrees ;  consequently  of  the  membranes  or 
coverings.  All  the  membranes,  whether  they  contain  fluid  or  continu- 
ous matters,  are  instrumental  causes,  and  make  one  cause  with  their 
principals.  The  coats  of  the  vessels,  as  we  before  indicated,  are  the 
instrumental  causes  of  the  fluids  permeating  them  and  acting  as  prin- 
cipal causes.  So  also  the  coats  of  the  viscera  and  organs  are  instru- 
mental causes,  respectively  to  the  agents  which  they  surround  and 
enclose,  whether  these  agents  be  fibres  or  vessels,  or  congeries  of  such ; 
consequently  the  coats  come  under  the  notion  of  universality,  in  a 
similar  manner. 
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the  meninges  (u),  commanicates  with  all  the  members,  both 
thoracic,  abdominal,  and  genital.  The  heart,  by  its  blood,  by 
means  of  the  arterial  vessels ;  and  the  longs,  by  their  motion, 
by  means  of  the  Tertebrae,  the  ribs,  the  muscles,  the  oesophagns, 
the  diaphragm,  and  the  pleura,  communicate  with  both  the 
cranial,  the  abdominal,  and  the  genital  members.  The  stomachy 
the  intestines,  the  liver,  and  the  other  viscera  under  the  septum, 
by  their  chyle,  and  their  blood  that  is  to  be,  by  means  of  the 
venous  vessels,  the  thoracic  duct,  the  diaphragm,  and  the  perito- 
naeum, communicate  with  the  members  above  and  below  them. 

320.  The  common  covering  produces  itself  in  order,  into 
all  its  viscera,  and  from  the  viscera  into  all  their  parts,  and 
parts  of  parts,  all  the  way  to  the  very  innermost ;  with  a  view 
to  keeping  them  all  in  connexion ;  to  giving  all  things  distinct 
Umits ;  to  properly  distributing  among  aU,  the  powers  and  ac 
tions  of  their  superiors,  according  to  the  nature  of  their  func- 
tions; and  to  reducing  the  forces  and  motions  of  all  to  one 
constant  standard;  and  thus  repressing  impetuosity,  quelling 
disturbances,  and  like  a  balance,  equalizing  the  vibrations  of 
the  scales.  Therefore  the  peritonaeum  produces  itself,  or  puta 
forth  from  itself  frsena  and  Ugaments,  whereby  it  binds  down, 
coerces  and  suspends  the  viscera  of  this  region :  from  these  it 
proceeds  further,  and  by  capsules,  penetrates  to  the  inner- 
most and  deepest  things  {x),  and  by  similar  chains  and   bits. 


(m)  The  principles  or  beginnings  of  the  nerves, — the  primitive 
ciculi  of  the  fibres  of  the  cerebrum,  cerebellum,  medulla  oblongata,  and 
medulla  spinalis, — are  covered  by  the  pia  mater,  at  the  first  threshold 
of  their  departure  from  their  natal  soil.  These  fasciculi,  again  united 
or  compacted  into  a  nerve,  are  covered  by  the  dura  mater  on  the  second 
threshold,  that  is,  when  they  reach  the  cranium  or  the  vertebrae ;  and 
thus  they  proceed  into  the  kingdom  of  the  body.  (See  Baglivi,  Speei" 
men  quatuor  Librorum  de  Fibra  Motrice,)  But  they  unfold  and  evolve 
these  coats,  in  an  order  corresponding  to  the  explication  and  evolution 
of  the  fibres.  The  venous  channels  also — the  jugular  veins  of  the  csere- 
brum  and  cerebellum — Hkewise  borrow  and  bring  with  them  their  coats 
from  the  dura  and  pia  mater.  The  respective  parts  which  the  fibres  and 
blood-vessels  of  the  two  brains  play  in  the  body,  will  be  shewn  in  the 
proper  places. 

(x)  That  the  peritonaeum  passes  all  the  way  to  the  minutest  gjanda 
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curbs  the  very  parts  or  unities  of  the  viscera, — ^for  example, 
of  the  liver  and  spleen, — and  subjects  and  devotes  them  to  its 
own  general  government,  and  to  the  government  of  the  whole. 

321.  The  members  of  the  abdomen  are  kept  bound  and 
guarded  by  the  general  bond  of  the  peritonaeiun,  and  by  the  still 
more  general  bond  of  the  diaphragm,  closely  and  thoroughly, 
in  proportion  to  their  priority  of  place,  as  determined  by  their 
dignity  of  office,  and  to  their  usefulness  in  the  kingdom ;  and 
this,  according  to  the  cause  which  they  undertake  in  the 
unanimous  society.      On  this  account,  the   stomach  (^),    the 

or  glandular  vesicles  of  the  liver,  by  means  of  the  capsule  which  proceeds 
from  the  very  ligaments  put  forth  by  the  peritonaeum  and  the  diaph- 
ragm, see  the  Chapter  on  the  Liver,  n.  207  (o),  and  n.  209.  That  it 
passes  likewise  to  the  glandular  vesicles  of  the  spleen,  see  n.  242 ;  and  to 
those  of  the  suprarenal  glands,  see  n.  275  (s)  and  {u).  That  the  peri- 
toneum passes  in  a  different  way  into  every  different  member  enclosed 
in  the  cavity  of  the  abdomen,  and  wherefore,  will  be  shewn  presently. 
(y)  Among  the  viscera  of  the  abdomen,  the  stomach  plays  the 
principal  part,  and  indeed  is  the  principal ;  for  it  is  a  kind  of  wheel  or 
axis  to  the  whole  machine,  and  all  the  other  viscera,  (which  are  either 
continuous  with  it,  as  the  intestines,  mesentery  and  omentum,  or  which 
stand  around  it,)  are  its  lesser  wheels  and  pulleys.  The  offices  of  all 
the  members  of  this  region  commence  from,  and  revolve  round,  this 
wheel  or  axis :  which  is  the  reason  that  the  stomach  is  more  immedi- 
ately excited  and  disposed  by,  and  dependent  upon,  not  only  the  peri- 
tonaeum, but  also  the  superior  chamber  containing  the  lungs,  and  the 
supreme  chamber  containing  the  brain :  primarily,  by  the  immediate 
immersion  of  the  ccsophagus  in  the  universal  gorge  and  carity  of  the 
stomach;  for  whatever  the  oesophagus,  in  its  passage  through  the 
thorax,  derives  from  the  pleura,  from  the  mediastinum,  and,  in  fine, 
from  the  diaphragm,  it  communicates  unreservedly  to  the  entire  sto- 
mach. According  to  n.  82  (in  the  Chapter  on  the  (Esophagus),  that 
tube  '*  brings  together  and  unites  the  lowest  things  and  the  highest ;  it 
connects  all  things  belonging  to  the  tongue  and  the  palate,  to  the 
mouth  and  the  lips ;  consequently  to  the  temples,  the  cheeks  and  the 
forehead ;  also  to  the  nares  and  the  cranium,  and  thereby  to  the  cere- 
brum ;  in  a  word,  to  the  head ;  as  well  as  all  things  belonging  to  the 
chest — in  short,  all  things  above  the  diaphragm — with  all  things  be- 
longing to  the  abdomen,  or  with  all  beneath  the  diaphragm  ;  in  parti- 
cular, with  the  stomach,  by  means  of  its  coats,  external  and  internal ; 
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liver  (r),  and  the  renal  capsules  (a),  are  connected  to  both  bonds 
in  the  closest  manner;  but  the  pancreas^  the  spleen  and  the 

and  by  means  of  its  passage  down  the  mediastinum  and  through  the 
diaphragm.  .  .  .  And  as  it  connects  the  substances  of  parts,  so  it 
connects  their  particular  and  general  forces."  And  according  to  n.  83» 
"  The  oesophagus  also  puts  forth  certain  motions,  which  pass  uninter- 
ruptedly through  the  stomach,  and  ultimately  through  all  the  viscera 
subjacent  and  appended  to  it ;  in  a  word,  it  constantly  impresses,  not 
the  cardiac,  but  the  alternate  respiratory  motions  of  the  lungs,"  &c. 
The  stomach  derives  its  most  external  coat  from  the  peritonaeum,  as  a 
result  of  its  connexion  with  the  diaphragm  ;  respecting  which.  Window 
says,  "  The  first  or  external  coat  [of  the  stomach]  is  simply  membra- 
nous, being  one  of  the  internal  prolongations  or  continuations  of  the 
peritonaeum.  This  appears  evidently  at  the  connexion  of  the  superior 
orifice  with  the  diaphragm,  where  the  external  coat  of  the  stomach  is 
really  continuous  with  the  membrane  that  lines  the  inferior  surface  of 
the  diaphragm"  (n.  88).  In  order  that  there  may  be  no  interruption 
of  continuity  between  the  superior  chamber,  the  peritonaeum,  and  the 
stomach,  there  also  runs  forward  a  ligament  close  under  this  very  mem- 
brane, along  both  the  small  and  great  curvatures,  which  hgament 
communicates,  repeatedly  and  throughout,  with  all  the  muscular  fibres, 
and  thus  with  the  interior  coats.  Respecting  this  ligament,  and  its 
connexion  with  the  common  coat,  see  Winslow  above,  n.  88.  Along 
this  same  ligament,  from  the  insertion  of  the  oesophagus  on  the  farther 
side  of  the  diaphragm,  pour  in  and  extend  the  grand  nerves  of  the  cere- 
bellum— the  sympathetic  nerves — that  is  to  say,  the  par  vagum,  with 
the  fibres  of  the  intercostal  nerve ;  by  which  means,  the  stomach  is 
made  to  act  completely  under  the  command  and  at  the  beck  of  the 
lungs,  the  head,  and  the  cerebellum :  besides  which,  the  general  mo- 
tion of  the  lungs,  (by  means  of  the  diaphragm,)  during  every  act  of  the 
respiration,  communicates  itself  to,  and  associates  itself  with,  the  simi- 
lar general  motion  of  the  stomach.  The  stomach,  as  we  before  re- 
marked, like  a  great  wheel  sets  in  motion  the  lesser  wheels  of  the 
abdomen,  and  performs  almost  the  same  office  internally,  in  the  middle 
of  the  abdominal  cavity,  as  the  peritonaeum  performs  externally,  or  at 
the  sides  thereof:  and  by  the  meeting  of  the  two,  the  other  viscera,  as 
intermediates,  are  kept  steadily  in  their  stated  motions  and  forces.  In 
order  to  strengthen  this  association,  the  stomach  has  the  omentum 
bound  down  and  connected  to  it,  and  closely  inserted  along  its  great 
curvature ;  and  by  this  means  it  has  all  the  abdominal  viscera  that 
assist  it  in  its  functions,  attached  to  it,  and  tied  up  with  it.     For  one 
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omentum^  not  so  closely  (b) :  most  closely  also^  the  receptaculum 
chyli^  the  thoracic  duct^  the  aorta  and  the  vena  cava,  the  emid- 

border  of  the  omentum  is  connected  to  the  great  curvatore  of  the  sto- 
mach ;  the  other,  to  the  great  curvature  and  oonvexitj  of  the  colon ; 
and  the  commissure  of  the  two  is  fixed  on  the  right  side  to  the  common 
hgament  of  the  duodenum  and  colon,  and  to  the  neighboring  parts  of 
these  intestines ;  on  the  left  side,  to  the  longitudinal  fissure  of  the 
spleen,  to  the  extremity  of  the  pancreas,  and  to  the  convexity  of  the 
great  curvature  of  the  stomach.  The  omentum  is  connected  also  to  the 
membranous  ligament  which  supports  the  ductus  choHdochus,  and  by 
the  lobulus  Spigelii  it  is  continued  to  the  trunk  of  the  vena  portse.  See 
Winslow  above,  on  the  omentum,  n.  252.  To  say  nothing  of  the  in- 
testines, (which  are  continuous  with  the  stomach,)  in  that  they  are  con- 
nected in  almost  their  whole  extent  to  the  peritonaeum,  and  externally 
to  the  stomach  also,  by  the  omentum,  as  we  said  above. 

(z)  The  liver  comes  next  to  the  stomach,  in  the  dignity,  necessity, 
and  usefulness  of  its  office  ;  for  the  liver  is  the  end  and  complement  of 
the  works  of  all  the  abdominal  viscera,  as  the  stomach  is  the  beginning. 
All  the  chyle  that  is  forwarded  by  the  stomach  and  intestines  into  the 
inferior  cava,  as  well  as  all  the  venous  blood  which  irrigates  this  region, 
is  collected  in  the  channels  and  streams  that  discharge  themselves  into 
the  vena  portse.  Thus  the  liver  together  with  the  mesentery,  has 
equally  as  extensive  and  important  duties  as  the  stomach  together  with 
the  intestines.  The  liver  conveys  its  chyle  into  the  inferior  vena  cava  ; 
the  mesentery  conveys  its  chyle  into  the  superior  vena  cava.  Thus  the 
liver  and  the  mesentery  have  this  province  divided  between  them :  for 
which  reason  not  only  the  liver,  but  also  the  mesentery  and  the  recep- 
taculum chyli,  are  so  closely  connected,  both  to  the  peritonaeum,  and, 
by  means  of  the  diaphragm,  to  the  superior  chamber :  thus  the  liver  is 
absolutely  subject  to  the  motions  of  both,  or,  if  you  will  allow  the  me- 
taphor, it  lies  bound,  like  a  janitor  at  a  gate,  with  the  bits  and  chains 
of  both  the  thorax  and  abdomen.  "  The  convexity  of  the  liver,'*  says 
Winslow,  "  is  connected  to  the  diaphragm  by  three  ligaments,  which 
are  only  continuations  of  the  membranous  lamina  of  the  peritonaeum. 
.  .  .  The  right  ligament  sometimes  connects  the  great  lobe  to  the  carti- 
lages of  the  false  ribs ;  and  the  left  ligament,  or  that  of  the  small  lobe, 
is  often  double,  and  advances  tovrards  the  middle  ligament.  The  middle 
Ugament  begins  below,  in  the  great  fissure  of  the  liver,  near  the  emi- 
nences called  portae.  ...  It  is  fixed  all  along  the  upper  and  inner  part 
of  the  sheath  of  the  right  rectus  abdominis  muscle,    in  an  oblique 
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gciit  and  spermatic  vessek  (c) .  ¥tom  this  common  obligation  or 
boud^  that  is  to  say,  from  the  ligaments  put  forth  by  the  peri- 
manner.  The  liver  is  likewise  connected  to  the  diaphragm,  not  by 
ligament,  but  by  a  broad  and  immediate  adhesion,  without  the  interven- 
tion of  the  peritonaeum,  which  is  only  folded  round  this  adhesion,  to 
form  the  external  membrane  of  the  body  of  the  hver''  (n.  194).  Hence 
it  appears,  that  the  hver  is  so  tied  up  to,  and  suspended  by,  the  peri- 
tonaeum and  the  diaphragm,  that  it  can  scarcely  open  or  raise  itself  at 
all,  except  according  to  the  breath  and  respiration  of  both  these  parts  ; 
and  thus,  should  it  happen  to  be  carried  away  by  any  irregular  motion, — 
should  any  rush  of  hostile  blood  take  place  into  its  chambers,  then,  by 
means  of  these  bonds,  the  attack  would  be  checked  at  the  first  onset, 
and  reduced  to  the  natural  standard  of  the  pulmonic  motion ;  under  the 
auspices  of  which  all  things  proceed  according  to  the  tenor  of  nature. 
Moreover,  the  common  or  external  membrane  of  the  liver,  which  is  a 
continuation  or  appendage  of  the  peritonaeum,  is  propagated  in  the 
form  of  capsules,  and  penetrates  to  the  minutest  vesicles  or  glands,  and 
covers  and  completes  these  likewise,  as  we  shewed  in  the  Chapter  on 
the  Liver. 

(a)  The  renal  captides,  like  the  Hver,  were  among  the  few  members 
that  had  a  kind  of  command  and  leadership,  and  administered  a  part 
of  the  government  of  the  kingdom,  in  the  primeval,  natural,  or  uterine 
state ;  consequently  they  must  be  numbered  with  those  organs,  which 
if  they  do  not  now  excel  in  dignity  of  office,  yet  once  did  excel :  and 
this  is  the  reason  why  they  Hkewise  are  bound  with  both  bonds, — ^with 
a  common  bond  derived  from  the  peritonaeum,  and  with  a  still  more 
common  bond  derived  from  the  diaphragm.  They  are  in  fact  so  closely 
connected  to  the  peritonaeum  that  lines  the  inferior  surface  of  the  dia- 
phragm, that  they  may  easily  be  overlooked  by  enquirers,  according  to 
the  account  of  Eustachius.     See  above,  n.  270. 

(b)  The  case  is  otherwise  with  the  spleen,  pancreas  and  omentum, 
not  one  of  which,  so  far  as  I  am  aware,  is  immediately  connected  to 
the  peritonaeum,  still  less  subnected  to  the  diaphragm ;  but  only  medi- 
ately, by  ligaments,  to  the  intestines,  and  by  the  omentum ;  wherefore 
these  must  be  counted  as  members  of  inferior  rank  and  dignity,  and 
which  merely  assist  and  subserve  the  stomach,  intestines,  and  Uver. 
That  this  is  their  character,  is  sufficiently  evident  from  the  fact  that 
they  may  be  excised,  and  the  processes  of  chylification  and  sanguifica- 
tion go  on  in  their  own  way  notwithstanding.  With  respect  to  the 
spleen,  it  has  been  extirpated  in  numberless  cases.     With  respect  to 
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tonseum  aud  the  diaphragm^  we  may  iufer  and  understand^  what 
authority  each  organ  possesses  as  a  member  in  the  empire; 
and  from  the  influx  of  blood  through  the  vessels,  we  may  infer 
what  the  same  organ  administers,  and  what  dignity  and  purple 
it  wears.  The  organic  parts  likewise,  as  the  glands,  and  other 
similar  minute  structures  in  the  remote  recesses  of  the  several 
viscera,  communicate  by  capsules,  vessels,  and  nerves,  with  the 
common  integument,  and  thereby  with  the  peritonseum  and  the 
diaphragm, — each  according  to  the  dignity  of  its  cause  and 
office. 

322.  In  proportion  as  any  of  the  members  of  the  abdomen 
are  loose  in  their  attachments,  or  more  slightly  held,  confined 
and  bridled  by  the  general  bond  of  the  peritonseum,  in  the 
same  proportion  they  are  more  apt  and  frequent  to  rush  into 
preternatural  modes  and  motions,  and  they  are  more  difficult  to 

the  pancreas,  see  Mangetus,  Theatr,  Anat.y  cap.  De  Panereate.  With 
respect  to  the  omentum,  and  the  result  which  followed  when  Gralen  re- 
moved it  from  a  gladiator,  see  n.  255. 

(c)  Respecting  the  use  and  necessity,  and  consequent  dignity  of 
office,  of  the  receptaeulum  chyli  and  thoracic  duet,  see  Chapters  VI. 
and  VII.  The  receptaeulum,  therefore,  is  almost  doubly  connected  to 
the  peritonseum,  and  planted  close  to  the  extremity  of  the  diaphragm. 
The  thoracic  duct,  as  it  rises  along  the  vertebral  column  toward  the 
subclavian  vein,  is  covered  by  the  pleura :  so  that  both  these  parts  are 
absolutely  in  the  common  bond.  The  same  may  be  said  of  the  preat 
artery,  and  vena  cava;  the  inferior  prolongations  of  which — the  iliac  or 
crural  vessels — are  likewise  covered  by  the  peritonseum.  See  Winslow, 
n.  310 ;  and  Verheyen,  n.  311.  The  tpermatic  vessels,  (which  supply 
the  testicles,  the  ovaries,  and  the  members  allotted  to  generation,  and 
which  have  one  entire  province  of  offices,)  in  their  descent,  are  entirely 
covered  and  defended  by  a  duplicature  proceeding  firom  the  peritonseum. 
''The  ceUular  substance,"  says  Winslow,  "has  several  elongations, 
which  have  been  called,  productions  of  the  peritonseum.  Two  of  these 
accompany  and  invest  the  spermatic  cords  in  males.  .  .  .  There  are 
other  two  which  pass  ....  with  the  crural  vessels,  which  they  cover" 
(n.  310).  "The  exterior  lamina,"  says  Verheyen,  "  at  its  under  part, 
sends  down  two  processes  in  the  male  to  the  scrotum ;  these  contain 
the  spermatic  vessels ;  in  the  female  they  enclose  the  round  ligaments 
of  the  uterus.  In  the  scrotum  they  dilate,  and  constitute  the  tunica 
vaginalis  testis"  (n.  311). 
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recal  to  the  standard  of  nature  (</).    We  see  this  plainly  from 
the  case  of  all  those  members  and  organs^   the  ligaments  of 

(d)  This  is  a  second  and  subordinate  reason  why  some  of  the  abdo- 
minal viscera  are  guarded  and  covered  more  carefully  than^  and  in  a 
different  manner  to,  others,  by  a  continuous  production  of  the  perito- 
naeum. For  the  viscera  of  the  body,  without  exception,  besides  having 
natural  vicissitudes  of  motion,  that  is,  general  alternations  of  constric- 
tion and  expansion,  are  also  subject  to  extraordinary  motions.  This  is 
the  case  with  the  oesophagus,  every  time  it  performs  d^lutition  :  with 
the  lungs,  in  coughing,  expectoration,  sneezing,  yawning,  and  similar 
actions:  with  the  stomach  and  intestines  frequently,  not  only  when 
they  and  their  folds  roll  back  and  return  the  ingesta,  but  also  when 
they  are  irritated  by  medicaments,  and  food  containing  sharp  particles. 
The  liver  also,  as  it  would  seem,  rises  veiy  easily  into  preternatural 
motions,  and  loses  its  normal  shape ;  that  is  to  say,  whenever  serous, 
coagulated,  and  grumous  blood,  or  not  sufficiently  digested  chyle,  is 
carried  into  it,  perhaps  from  inactirity  of  the  spleen.  So  likewise  the 
other  riscera.  So  also  the  muscles,  nearly  all  the  voluntary  motions  of 
which  are  beside  or  beyond  the  order  of  nature,  whose  motions  are 
most  constant,  and  conspire  to  the  conservation  of  the  state  of  all 
things.  In  order,  then,  that  these  preternatural  or  extraordinary  mo- 
tions may  not  pervert  the  states  of  the  riscera,  it  is  the  business  and 
office  of  the  peritonaeum,  as  a  common  bond,  to  reduce  them  perpe- 
tually to  the  constant  natural  motions,  that  is,  to  those  single  general 
motions,  under  the  auspices  of  which  all  things  are  performed  properly. 
In  furtherance  of  this  secondary  end,  the  riscera  which  are  subject  or 
obnorious  to  many  irregularities  of  motion, — ^for  instance,  the  stomach 
and  intestines, — are  bound  together  more  tightly  by  the  common  bond 
of  the  peritonaeum :  the  duodenum  also,  and  the  colon,  are  connected 
to  it,  and  also  to  the  other  members,  in  very  many  places  and  veiy 
closely  ;  in  order  that  if  they  are  carried  away  by  any  riolenoe,  they 
may  be  whirled  back  instantaneously,  by  a  number  of  powers  and 
forces,  to  the  constancy  of  nature.  For  the  same  end  also,  the  mesen- 
tery is  wholly  surrounded  and  covered  by  an  expansion  of  the  perito- 
neeum;  and  this,  because  it  is  attached  to  all  the  intestines^ — parts 
easily  excited  to  unruly  motions,  (particularly  the  ileum,  which  b^ng 
under  very  little  restraint,  is  apt  to  change  its  stated  motion,  and  to 
vary  its  serpentine  inflerions,  obediently  to  every  animus  and  modon  of 
the  cerebrum):  wherefore  the  entire  mesentery  hes  in  the  embrace  of  the 
peritonaeum,  that  being  thus  rendered  perfectly  safe  from  all  attacks,  it 
may  flow  back,  by  an  ineritable  determination,  into  the  common  stream 
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which,  either  by  nature,  age,  disease,  or  accident,  have  become 
over  extended,  flaccid,  passive,  or  atonic;  or  over  expanded, 
inflamed,  indurated,  inflexible,  imyielding,  or  indolent ;  or  ob- 
structed by  callous,  tendinous,  or  cartilaginous  matter;  or  lastly, 
wa^rtied,  or  ruptured.  Equally  so  if  any  of  these  changes  befal 
the  Uttle  members  or  parts  of  any  of  the  viscera.  In  proportion 
then  as  any  part  is  loose  from,  and  unconfined  by,  its  general — 
in  proportion  as  its  natural  tendency  to  action  is  impeded ;  or  as 
it  is  too  little  or  too  much  attached  to  the  covering  of  its  parti- 
cular viscus,  and  this  covering  to  the  peritonseum,  and  this  again 
to  the  viscera  of  the  pleura  or  of  the  thorax,  and  these  to  their 
cerebra, — ^in  the  same  proportion  its  importance  is  diminished  in 
its  society,  republic,  or  kingdom,  that  is  to  say,  in  the  unani- 
mous Uving  body.  But  those  parts  that  are  more  or  less 
detached — ^to  prevent  them  from  weakening  the  adjoining  parts 
— ^are  recalled  to  the  general,  by  the  three  universal  essences 
which  hold  the  rod  of  empire,  by  all  sorts  of  different  me- 
thods and  devices, — sometimes  by  the  imposition  of  bonds, 
nooses  and  fetters  (e).     But  if  the  attempt  to  effect  this  prove 

of  nature.  For  the  same  reason,  again,  the  kidneys,  the  ureters,  and 
the  bladder  are  more  or  less  covered  by  the  peritonseum  ;  namely,  that 
whenever  they  are  forced  into  unnatural  states,  they  may  instantly,  as 
by  the  pressure  of  a  spring,  be  restored  and  glide  back  to  the  natural 
state.  Hence,  lastly,  the  spleen  is  restrained  with  difiiculty,  because 
it  is  not  devoted  to  the  peritonaeum  immediately,  or  by  any  proper 
ligament. 

(e)  It  is  perpetually  observable  in  the  animal  kingdom,  that  nature 
has  infinite  ways  of  repairing  disasters,  and  for  this  purpose  is  always 
taking  the  field  with  new  and  most  ingenious  methods  and  contrivances. 
Sometimes  she  inserts  glandular  congeries  in  the  injured  part,  and 
plants  in  it  corpuscules  and  tubercles  of  the  same  nature  as  itself, 
either  hard  or  soft, — ^raising  them  from  a  plane  surface.  Sometimes  she 
inseminates  muscular  fibres,  and  carries  them  round  by  various  paths, 
and  compensates  the  defect  in  some  measure  by  means  of  number. 
Sometimes  she  expands  the  minute  lateral  ducts  of  the  blood-vessels 
into  considerable  vessels,  and  carries  streams  of  blood  through  them, 
and  from  these  vessels  again  educes  other  lateral  ducts  in  immense 
abundance,  wherewith  she  builds  membranes,  and  lays  up  her  new 
organ   within  them ;    this  being  the  origin  of  steotomata,   supemu- 
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abortive^  it  is  then  all  over  with  such  parts,  and  they  are  cut  o£f 
&om  communion  with  the  rest,  and  thrown  out  of  the  system. 
Hence  it  may  be  seen,  that  there  is  the  same  state,  order  and 
form  of  government  in  the  body,  a^  in  a  kingdom. 

823.  AU  these  considerations  shew,  that  the  peritonaeum  is 
the  instrument  of  union  of  the  members  of  its  society,  or  the 
common  external  bond  of  the  viscera  of  the  abdomen;  and 
the  stomach,  the  similar,  but  common  internal  bond  of  the  same 
viscera ;  and  that  these  two  respect  each  other  mutually,  like  the 
circumference  and  axis  of  a  wheel  (/).  They  further  shew,  that 
the  peritonseum  is  also  the  common  but  internal  bond  of  the 
muscles,  cartilages,  and  bones  of  this  region.  And  in  order  to 
constitute  it  such  a  bond,  it  requires  to  be  bound  down  and  con- 
nected to  each  member,  muscle  and  part,  with  express  reference 
to  its  situation,  forces  and  motion. 

324.  But  as  the  peritonaeum  is  the  [immediate]  bond  of  tbe 
members  of  this  region,  and  the  proximate  and  proper  general 
centre  of  motion  of  its  Uttle  wheels  and  levers,  so  it  is  the  proxi- 
mately remote  or  mediate  general  bond  between  its  members 
and  the  members  of  the  superior  or  thoracic  region ;  and  the 

merary  spleens,  pancreases,  renal  capsules,  &c.,  strumous  corpuscales, 
&c.  But  who  can  enumerate  the  methods  which  the  universal  essence 
of  the  body,  that  is  to  say,  which  the  soul  brings  forth, — not  from  any 
faculty  either  produced  or  instructed  by  way  of  the  senses,  but  from 
nature,  the  mistress  of  all  arts  and  sciences,  and  the  principle  of  all 
minds  and  faculties ;  and  determines  without  in  any  way  consulting 
memory,  and  instantly  commits  to  use;  and  thus  either  mends  the 
injured  part,  or  so  hides  it,  and  separates  it  from  its  fellows  in  office, 
that  it  has  no  intercourse  with  them,  and  no  power  of  infecting  the  i 

adjoining  parts.  These  statements  are  supported  by  an  infinity  of  ex- 
perience in  medico-anatomical  records. 

(/)  That  the  stomach  is  in  a  manner  the  axis  of  a  wheel,  see  just 
above,  note(y).  The  stomach  and  intestines  extend  from  the  dia- 
phragm, that  is,  from  the  superior  or  cardiac  orifice,  all  the  way  to  the 
rectum  and  anus.  The  other  viscera  revolve  round  this  axis,  as  little 
wheels  round  the  axes  of  machines.  The  whole  alimentary  tube,  com- 
mencing from  the  mouth,  or  aperture  of  the  lips,  and  extending  through 
the  fauces,  pharynx,  oesophagus,  stomach,  and  intestines,  represents  a 
kind  of  continuous  and  general  axis  of  the  body. 
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still  more  remote  or  ultimate  general  bond  between  its  members 
and  the  organs  of  the  supreme  region  of  the  head  and  cerebrum. 
And  as  the  peritonaeum  establishes  their  connexions  as  a  bond^ 
so  it  sustains  their  motions  as  a  centre  of  motion.  It  takes  up 
or  receives  in  a  general  manner^  as  a  uniting  medium^  the  pid- 
monaiy  and  cardiac  motions;  and  as  a  uniting  ultimum^  the 
superior  and  supreme  motions  of  the  head  and  the  cerebrum ;  it 
initiates  them^  distributes  them  among  the  viscera  of  its  cavity^ 
collects  them  again  therefirom^  absorbs  and  boimds  them.  This 
membrane  is^  therefore,  expansile,  contractile,  elastic  {g) ;  va- 
riously cellular,    constricted  and  thickened  (A) ;  tied  up  and 

(ff)  In  order  that  the  peritoneeum  may  serve  as  a  bond  of  the  kind 
described,  it  must  of  coarse  be  furnished  with  powers  of  binding  the 
bodies  contained  inside  its  cavity,  as  well  as  those  extended  round  it. 
Elasticity,  or  extensility  and  contractility,  are  of  the  first  importance 
in  the  organic  body  :  by  means  of  these  properties  the  peritonaeum  b 
rendered  accommodable  to  all  the  destined  uses.  In  proportion  as  any 
membrane  ceases  to  partake  of  the  properties  of  inelastic  or  heavy 
bodies,  in  the  same  proportion  it  is  better  suited  and  applicable  to  all 
things,  even  to  bodies  possessing  gravity ;  inasmuch  as  it  pours  forth 
and  communicates  fully  and  entirely  all  the  forces  and  shocks  which  it 
receives.  That  the  peritonaeum  was  exceedingly  yielding  in  its  earliest 
infancy,  and  from  all  its  individua  conspired  most  distinctly  to  the  ge- 
neral action  of  the  whole,  both  of  the  body  and  of  itself, — this  is  very 
conspicuous  from  its  state  during  that  time.  And  that  it  still  continues 
to  have  this  property,  even  after  adult  age,  may  be  seen  by  examining 
it  anatomically.  "  It  [the  peritonaeum],"  says  Winslow,  "  is  flexible, 
and  capable  of  very  great  extension,  after  which  it  easily  regains  its 
ordinaiy  size  ;  as  we  see  in  pregnancy,  dropsies,  corpulency,  and  reple- 
tion" (n.  310). 

(A)  The  cellular  tissue  whereby  the  peritonaeum  is  applied  to  the 
muscles,  the  vertebrae,  and  the  other  external  levers,  greatly  augments 
and  strengthens  its  power  of  serving  as  a  common  bond ;  for  by  this 
means  all  assailant  external  motions  are  intercepted,  stayed,  and  extin- 
guished in  their  first  effort  and  onset,  and  prevented  from  penetrating 
far  into  the  internal  membrane,  and  disturbing  the  motions  of  the 
internal  viscera.  All  the  external  muscles,  and  the  ribs  and  vertebrae 
to  which  they  are  attached,  are  subject  during  the  day-time  to  the  do- 
minion of  the  will ;  but  the  motions  of  the  internal  or  abdominal  vis- 
cera are  exempt  therefrom,  and  devoted  to  nature  alone.     Hence,  to 
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connected  to  the  last  ribs^  the  vertebrae^  the  muscles^  and  the 
diaphragm  (t) ;    continued  to  the   oesophagus ;    produced   into 

prevent  the  voluntary  impulses  from  infringing  and  destroying  the  order 
of  the  natural  motions,  —  albeit  in  the  most  general  and  external 
manner, — the  interior  membrane  is  divided  by  numberless  sections  into 
fine  membranous  films,  which  form  a  cellular  down  or  tissue,  and  are 
appUed  to  either  the  muscles  or  the  bones, — all  so  many  levers  which 
are  being  momently  drawn  in  new  and  different  directions ;  by  which 
means,  the  total  action  does  not  communicate,  excepting  feebly  and 
very  generally,  with  the  interior  membrane  which  puts  forth  ligaments 
to  the  viscera  of  the  abdomen.  But  to  go  into  detaib, — to  describe, 
for  instance,  how  the  peritoneum  is  mserted  into  one  muscle,  and  how 
into  another,  and  why  it  is  adapted  to  each  in  the  manner  it  is, — this 
would  be  to  enter  the  field  of  specialities  and  particulars,  whither  were 
we  to  expatiate  while  we  are  dwelling  on  generals  and  universals,  as  in 
the  present  Chapter,  we  should  have  to  write  a  complete  treatise  on 
the  subject.  "  Properly  speaking,"  says  Winslow,  "  the  internal  por- 
tion alone  deserves  the  name  of  a  membranous  lamina,  as  being  the 
main  body  of  the  peritonaeum.  The  external  portion  is  no  more  than 
a  kind  of  fibrous  or  follicular  apophysis  of  the  internal.  .  .  .  [It]  is  not 
everywhere  of  equal  thickness,"  &c.,  &c.  (n.  310).  In  a  word,  in 
every  possible  situation  it  is  suited  to  its  use, — being  constricted,  at- 
tenuated, thickened,  or  dilated,  accordingly ;  so  that  from  its  mere 
attenuation,  condensation,  and  attachments,  we  are  empowered  to  con- 
clude respecting  the  nature  of  its  function,  collection  of  forces,  and 
accommodation  to  assailant  motions ;  for  not  the  minutest  thread  in  any 
cell,  still  less  the  entire  fabric  of  a  cell,  is  connected  to  any  fibre,  ex- 
ternal or  internal,  without  a  necessity  derived  from.  use.  Hence,  in 
the  female  sex  the  peritonaeum  is  generally  thicker,  to  meet  the  case  of 
pregnancy,  and  of  the  expansion  of  the  uterine  mass.  The  membrane 
of  the  peritonaeum,  according  to  Verheyen,  "  is  double  throughout, 
and  manifestly  so  from  the  umbilicus  to  the  os  pubis,  in  females  parti- 
cularly, in  whom  it  is  also  thicker  than  in  males"  (n.  311). 

(t)  In  order  that  the  peritonaeum  may  serve  as  a  common  bond,  it 
requires  to  be  most  closely  connected  to  the  ribs,  vertebrae  and  muscles, 
in  this  situation ;  for  in  proportion  as  its  connexion  to  these  parts  is 
close,  and  suitable  to  their  mode  of  operation,  in  the  same  proportion 
the  membrane  makes  a  better  general  instrument.  Thus  the  more 
closely  the  dura  mater  cerebri  is  connected  to  the  cranium,  the  better 
it  acts  as  an  internal  periosteum,  being  proportionably  more  bound  to 
its  office;   as  during  infancy.     Throughout  old  age,  however,  these 
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iutemal,  and  elongated  into  external  processes;  saluted  by 
numberless  vessels  from  the  thorax  (k),  and  by  numberless  fibres 
from  the  brains  and  spinal  cord  (/) ;  and  thus  invited  and  com- 
pelled to  all  manner  of  obedience.  Such  are  the  general  state- 
ments and  results  derived  from  experience  in  all  its  spheres^ 
anatomical^  physical,  and  philosophical, — ^frx)m  the  threefold 
experience  of  art  or  science,  of  nature,  and  of  the  human 
mind. 


325.  I  had  intended  to  treat  of  the  circulation  of  the  humor 
and  serosity  through  the  cellular  tissue  of  the  peritonaeum,  and 
of  its  sources  and  places  of  discharge;  but  inasmuch  as  the 
foregoing  experience  has  hitherto  afforded  me  no  clear  and  dis- 
tinct ideas  upon  the  subject,  therefore  I  dare  not  venture  to 
determine  anything  with  certainty.  However,  I  see  plainly 
enough,  that  the  fluid  which  irrigates  and  sometimes  inundates 
the  cellular  tissue  of  the  peritonseum,  comes  originally  from  no 
other  source  than  the  viscera  enclosed  in  the  cavity  of  the  ab- 
domen ;  and  that  the  stream  is  constantly  circulating  through 
the  whole  of  the  cellular  tissue;   and  never  escapes  from  its 

bonds  are  usually  relaxed  by  d^;rees ;  first  those  which  are  relatively 
simple ;  afterwards,  as  life  advances,  those  which  are  more  general,  and 
which  gradually  adapt  themselves  to  their  singulars.  Hence  when  the 
peritonaeum  begins  to  be  slackened  or  remiss,  all  the  operations  of  the 
viscera  are  neglected  proportionably.  Respecting  the  mode  of  connexion 
of  the  peritonaeum  to  the  muscles,  ribs,  and  vertebrae,  see  Winslow,  n. 
309  ; — its  connexion,  we  mean,  to  the  muscles  of  the  abdomen,  the 
quadratus  lumborum,  the  psoas,  iliacus,  the  muscles  of  the  coccyx  and 
rectum,  the  longissimi  dorsi,  sacro-lumbales,  and  vertebral  muscles  ;  also 
to  the  cartilaginous  portions  of  the  last  pair  of  true  ribs,  those  of  the 
first  four  pairs  of  false  ribs,  the  ossa  innominata,  and  the  sacrum.  See 
also  Verheyen,  n.  311. 

(k)  The  vessels  and  nerves  afford  the  best  indications  of  the  cause 
which  every  member  makes  in  the  society,  that  is  to  say,  in  the  body. 
For  the  vessels  and  nerves  are  the  essential  determinations  or  emissaries 
of  the  universals — the  entia  universalia.  What  we  are  to  conclude 
therefrom,  will  be   shewn  in  the  Part  on  the  Organism  of  Animal 
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cells  or  follicles  into  the  cavity  itself,  unless  they  are  ruptunjd 
by  over  distention,  or  by  the  wearing  out  of  their  membranous 
partitions;  but  rather  that  the  peritonaeum  absorbs  the  fatty 
effluvial  vapor  with  which  the  cavity  of  the  abdomen  abounds, 
and  carries  it  in  a  determinate  channel,  with  the  rest  of  its 
serosity,  to  some  place  of  discharge,  which  place  I  have  (in 
Chap.  XIV.)  maintained  to  be  situated  at  the  kidneys.  Firstly  ; 
That  the  fluid  which  irrigates  and  sometimes  inundcdes  the  ceUular 
tissue  of  the  peritoruBum,  comes  originally  from  the  abdominal 
viscera  themselves :  that  is  to  say,  from  the  stomach,  intestines, 
Uver,  and  other  viscera,  according  to  the  nature  of  their  commu- 
nication and  operation.  This  is  proved  by  the  cellular  tissue  of 
these  viscera — by  their  sometimes  having  two  cellular  tissues^ 
one  above  and  one  below  their  muscular  membranes ;  and  by 
their  continuity — ^the  continuity  of  the  external  cellular  tissue 
particularly, — ^by  means  of  foramina,  with  the  innermost  mem- 
brane of  the  viscus ;  and  by  its  immediate  communication  with 
the  cellular  tissue  of  the  peritonseum  :  which  latter  circumstance 
is  proved  by  the  abundance  of  serous  liquid  which  comes  to  the 
surface  [of  the  viscus],  where  all  but  the  purer  portion,  (which 
is  absorbed  by  the  numerous  lymphatics,)  is  committed  into 
circulation  through  the  peritonseiun.  The  free  continuation  of 
this  cellular  tissue  from  the  liver  and  intestines  to  the  perito- 
naeum, is  pretty  evident,  not  only  from  ordinary  anatomy,  but 
also  from  artificial  anatomy,  as  pursued  by  injections ;  for  when  I 

the  cellular  tissue  of  the  one  is  distended  by  inflation,  the  ad« 
joining  part  of  the  tissue  of  the  other  swells.  This  is  likewise 
abundantly  shewn  in  tympanitis,  ascites,   dropsy,  and  other 

Motion.  The  cause  which  the  peritonaeum  makes  is  clearly  shewn  by 
the  vessels  and  nerves.  On  account  of  this  cause,  the  peritonaeum  is 
supplied  not  only  by  vessels  of  its  own  region,  but  also  by  great  num- 
bers from  the  superior  or  thoracic  region.     According  to  Heister,  "  The 

arteries  and  veins  of  the  peritonaeum  come  from  the  epigastric,  mam- 
mary, lumbar  and  phrenic  vessels*'  (n.  308)  :  and  according  to  Ver- 

heyen,  "  The  peritonaeum  receives  ....  a  few  little  branches  from  the 
spermatic  vessels,  [and]  laterally,  from  the  intercostals"  (n.  311). 

(/)  Its  nerves  come  from  almost  the  same  quarters  as  its  blood- 
vessels ;  that  is  to  say,  from  the  phrenic,  dorsaU  lumbar,  and  sacral 
nerves.     See  Heister  n.  308,  and  Verheyen,  311. 
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inundations :  and  wc  idso  see  clearly^  that  the  quantity  of  wind 
and  water  in  these  diseases  cannot  have  any  other  source  than 
the  viscera  themselves^  where  the  air  is  disengaged  in  great 
quantities  in  consequence  of  the  disruption  of  the  solid  parts;  and 
the  viscera — as  the  stomachy  the  small  and  hu^  intestines^  and 
the  liver — are  inundated  with  a  constant  torrent  of  water.  Se- 
condly; ThiU  this  stream  circulates  through  the  whole  of  the 
cellular  tissue.  This  proposition^  being  a  consequence  [of  the 
preceding  proposition]^  admits  of  no  doubt  whatever.  For 
granting  the  continuation  of  the  cellular  tissue  through  the 
peritonaum,  and  granting  the  constant  agitation  of  it  by  the 
muscles^  consequently  the  expansion  and  constriction,  the  in- 
evitable result  must  be^  that  the  fluid  circulates  whither  the 
tissue  is  permeable,  and  is  determined  to  certain  places  of  dis- 
charge ;  it  cannot  stagnate,  without  producing  the  destruction 
of  the  whole.  Thirdly  ;  That  it  never  escapes  from  the  cells  or 
follicles  into  the  cavity  of  the  abdomen,  unless  the  membranous 
partitions  are  ruptured  by  over  distension.  This  is  fully  proved 
by  the  above-mentioned  morbid  sweUings  of  the  peritoneum,  as 
tympanitis,  in  which  the  abdomen  is  turgid  with  air ;  ascites, 
when  the  cells  are  distended  with  water  till  they  resemble  hyda- 
tids ;  and  particularly  dropsy  of  the  peritonaeum.  For  if  the 
internal  coat  of  the  peritonseum  were  pervious  into  its  general 
cavity,  or  perforated  by  little  foramina  leading  thither,  then  no 
dropsical  stoppage  of  the  kind  could  thus  augment  the  perito- 
naeum with  respect  to  mass  and  thickness,  but  the  wind  or  water 
would  escape  immediately  through  the  porous  pellicle,  and  fill 
the  cavity.  The  same  thing  may  be  shewn  artificially  by  the 
injection  of  air  or  water,  which  distends  the  cellular  tissue,  but 
is  not  foimd  to  escape  elsewhere :  exactly  as  in  the  corresponding 
coat  of  the  omentum,  which  like  the  peritonaeum  has  number- 
less pores,  (so  some  anatomists  have  observed,)  and  yet  no 
evaporation  takes  place  bom  its  little  cellular  cavities.  '^  When 
we  handle  these  membranes  [of  the  omentum],''  says  Winslow, 
'^  with  dry  fingers,  the  membranes  stick  to  them  so  closely  as 
hardly  to  be  separated  without  being  torn ;  as  we  see  by  the 
reticular  holes  that  appear  in  those  portions  of  the  membranes 
that  have  been  thus  Iiandled.  In  that  case  it  is  to  no  purpose 
to  blow  through  the  orifice  already  mentioned  [the  foramen  of 
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Winslow]  ;  and  it  is  owing  to  these  small  accidental  holes  that 
the  membranes  of  the  omentum  have  been  supposed  to  be 
naturally  reticular''  (n.  252).  Fourthly  ;  Thai  the  peritaruetim 
rather  absorbs  the  fatty  effluvial  vapor  with  which  the  cavity  of 
the  abdomen  abounds.  For  wherever  any  vapor  or  humor  is 
present^  and  indeed  supplied  in  a  continual  stream^  there  muist 
necessarily  be  places  of  discharge  provided ;  consequently  from 
the  cavity  of  the  abdomen^  as  from  all  the  other  cavities.  Whe- 
ther the  discharge  takes  place  from  this  cavity  by  any  external 
prolongations^  as  for  instance^  towards  the  scrotum^  or  along 
the  ischiadic  vessels^  or  elsewhere^  is  a  subject  for  enquiry ;  also, 
whither  the  humors  go  next  after  leaving  those  places.  Experi- 
ence clearly  shews,  that  the  peritonaeum  throughout  is  full  of 
perforations,  and  that  the  foramina  afford  no  passage  either  for 
air  or  liquid  into  the  cavity  from  the  cells  outwards.  Granting, 
then,  the  existence  of  little  foramina,  (like  those  of  the  omen- 
tum, according  to  the  observation  just  quoted,)  and  the  pos- 
sibility of  their  being  bibulous  and  attractile,  and  the  converse  fol- 
lows as  a  matter  of  course, — namely,  that  this  membrane  is  per- 
meable from  the  cavity  into  the  cells  of  the  cellular  tissue.  The 
surface  of  the  internal  membrane  of  the  peritonaeum,  according 
to  Winslow,  '^is  continually  moistened  by  a  serous  fluid  dis- 
charged through  almost  imperceptible  pores.  These  pores  may 
be  seen  by  spreading  a  portion  of  the  peritoneum  on  the  end  of 
the  finger,  and  then  pulling  it  tight  on  all  sides ;  for  then  the 
pores  are  dilated,  and  small  drops  may  be  observed  to  run  from 
them,  even  without  the  microscope.  The  sources  of  this  fluid 
are  not  as  yet  well  imderstood"  (n.  310).  Fipthly;  That  the 
peritoruBum  conveys  this  serosity  in  a  determinate  channel,  to  some 
place  of  discharge ;  which  place  I  have  maintained  to  be  situated 
in  the  kidneys ;  and  during  the  uterine  state,  in  the  renal  cap- 
sules. See  the  Chapters  on  the  Kidneys  and  Succenturiate 
Kidneys.  The  greatest  care  seems  to  be  taken,  to  prevent  the 
intestines  from  communicating  with  the  urinary  bladder,  through 
the  cellular  tissue  of  the  peritonaeum,  and  the  more  pure  and 
chyliferous  portion  of  the  serum  fit)m  thus  entirely  escaping  by 
a  short  cut  once  allowed  to  be  opened,  along  with  the  worthless 
and  aqueous  portion.  Hence  the  passage  intervening  between 
them,  as  for  instance,  about  the  concentration  of  the  abdominal 
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muscles^  is  comparatively  narrow  and  constricted.  But  if  we 
attentively  consider  the  structure  of  the  bladder^  it  will  appear 
very  probable^  that  the  bladder  itself  does  imbibe  some  part  of 
the  thin  vapor,  although  relatively  to  the  whole,  a  very  small 
part,  and  like  the  rest  of  the  viscera,  throws  it  out  into  its 
cellular  tissue,  as  into  the  surrounding  peritonseum,  and  perhaps 
aroimd  the  ureters. 


% 


EPILOGUE. 

326.  At  the  end  of  each  Part  of  my  Analyses,  I  intend  to 
subjoin  an  Epilogue,  for  the  purpose  of  coUecting  the  several 
uses  of  the  viscera  treated  of,  and  the  several  amounts  of  their 
offices,  into  one  sum,  and  drawing  a  line  underneath  it ;  that  is 
to  say,  of  reducing  and  connecting  the  scattered  ideas  of  par- 
ticulars, and  the  vague  and  faint  notions,  into  a  single  and 
general  idea,  just  in  the  same  manner  as  the  peritonaeum  reduces 
and  connects  the  functions  of  the  viscera  of  the  abdomen  (a). 
The  whole  of  the  viscera  which  inhabit  or  constitute  this  earth, 
or  subthoracic  region  of  the  body,  are  altogether  devoted  to  pre- 
paring and  refining  the  chyle  and  the  blood.  Chylification, 
Sanguification,  and  Purification  are  the  sum  of  their  offices. 
These  offices  form  a  circle  and  everlasting  chain ;  that  is  to  say, 
chylification  must  take  place ;  what  is  chylified,  must  undergo  Siou 
guification;  what  is  sanguified,  must  undergo  purification;  and 
what  is  purified f  nrnst  undergo  chylification;  and  so  on  perpetually. 
But  let  us  examine  the  links  of  this  chain,  one  by  one. 

327.  Firstly y  chylification  must  take  place ;  in  other  words, 
food  must  be  taken ;  when  taken,  comminuted ;  and  when  com- 
minuted, digested  into  chyle  (6).  Secondly,  what  is  chylified, 
must  undergo  sanguification ;  that  is  to  say,  the  chyle  must  be 
introduced  into  the  veins,  inaugurated  into  the  blood,  copulated 
with  it,  and  thus  itself  reduced  into  blood  (c).     Thirdly,  what  is 

(a)  Respecting  the  office  of  the  Peritonaeum,  see  the  whole  of  the 
preceding  Chapter. 

{b)  See  the  Chapters  on  the  Tongue,  the  Phaiynx  and  (Esophagus^ 
and  particularly  those  on  the  Stomach  and  Intestines. 

(c)  See  the  Chapters  on  the  Liver  and  Thoracic  Duct. 
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sauguificd  must  undergo  purification ;  that  is  to  say,  the  purer 
portion  of  both  the  blood  and  the  serum,  must  be  separated 
from  the  less  pure  portion^  or  that  of  a  middle  quality,  and  from 
the  stale  portion,  or  that  of  the  lowest  quahty  ({/).  Fourthly^ 
what  is  purified,  must  undergo  chylification ;  the  purest  blood 
and  its  corresponding  serum  must  be  remitted  into  circulation ; 
and  the  vilest  blood  and  its  corresponding  serum  must  be  ex- 
creted and  eliminated ;  but  the  blood  of  a  middle  quality  must  be 
corrected,  reduced  into  saUvary  juices,  and  restored  to  the  chylo- 
poietic  organs,  to  serve  a«  a  menstruum  both  for  preparing  the 
new  chyle,  and  for  introducing  it  into  the  blood  (e).  Thus  this 
last  link  is  succeeded  by  the  first  of  the  chain. 

328.  The  first  department  of  all,  or  that  of  ChylificcUion,  is 

(d)  The  blood,  and  particularly  the  serum  thereof,  as  we  observed 
in  our  Analyses,  may  be  divided  into  three  kinds  or  classes :  to  the  first 
class  belongs  the  pure,  virgin,  newly-conceived  or  regenerated  blood, 
perfectly  accommodated  to  every  use,  and  perfectly  obedient  to  the 
cerebrum,  the  sensoria,  and  the  muscles, — the  true  universal  essence  of 
the  third  order  (n.  314)  ;  thus  the  vicegerent  of  the  soul  in  the  ultimates 
of  the  kingdom,  that  is  to  say,  in  the  body.  To  this  class  also  belongs 
a  corresponding  serum — a  serum  kindred  and  proximate  to  such  blood. 
To  the  second  class  belong  the  blood  and  serum  of  a  middle  quality, — 
the  blood  which  is  comparatively  old,  has  drcnlated  many  times,  is  less 
obedient,  more  obdurate,  and  acts  rather  from  gravity  than  elastic  force, 
and  being  numbered  among  antiquated  things,  requires,  therefore,  to 
be  recruited  and  r^nerated :  likewise  the  corresponding  seram,  which 
has  in  it  many  elements  of  the  genuine  blood,  but  which  are  connected 
and  fettered  one  with  another ;  and  which  serum,  therefore,  requires 
to  be  corrected  and  rectified,  that  is,  remitted  into  the  intestines.  To 
the  third  class  belongs  the  absolutely  outworn,  lifeless,  worthless,  rigid, 
concreted,  and  inert  blood ;  and  the  corresponding  serum.  Respecting 
the  blood  and  serum  of  the  second  order,  see  Chapters  I.  and  II., 
where  they  treat  of  the  Salivary  Glands ;  also  the  Chapters  on  the 
Pancreas,  the  Spleen,  and  the  Liver ;  which  organs  reduce  and  break 
up  this  middle  blood,  and  send  it  away  into  the  salivary  juices, — ^into 
the  succus  pancreaticus,  or  the  hepatic  bile.  Respecting  the  blood  of 
the  last  kind  or  sort,  see  the  Chapter  on  the  Liver  and  Grall-bladder ; 
and  respecting  the  serum  of  the  same  kind,  see  the  Chapters  on  the 
Kidneys  and  the  Urinary  Bladder. 

(e)  That  only  the  blood  and  serum  of  a  middle  quality  is  expended 
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assigned  to  the  stomachy  aiid  to  the  small  and  large  intestines  ; 
and  that  of  lustrating  and  refining  the  chyle,  to  the  liver.  The 
second,  or  that  of  Sanffuification,  is  assigned  to  the  mesentery, 
the  thoracic  duct,  and  again  to  the  liver.  These  members  in- 
troduce the  chvie  as  a  bride  into  the  bed  of  her  husband,  that 
is,  into  the  veins,  and  to  the  blood ;  in  order  that  it  may  be  in- 
augurated, copulated,  and  itself  made  into  blood.  The  third 
department,  or  that  of  Purification,  is  committed  to  the  pan- 
creas, the  spleen,  and  here  again,  to  the  liver,  which  correct 
the  blood  of  a  middle  quality,  reduce  it  into  salivary  juices,  and 
restore  it  to  the  chylopoietic  organs,  that  is,  to  the  intestines. 
But  the  worthless  serum  is  committed  to  the  kidneys  and  urinary 
bladder ;  and  the  corresponding  blood,  to  the  gall-bladder,  and 
to  the  intestines ;  and  they  excrete  and  eliminate  it.  Thus  each 
member  of  the  abdomen  contributes  in  some  respect  to  the 
generation  and  regeneration  of  the  blood,  and  each  in  its  place, 
and  by  its  office,  takes  part  in  the  everlasting  circle.  Hence  aU 
their  regards  are  directed  to  the  blood,  which  is  the  common  ob- 
ject of  the  abdominal  viscera. 

329.  The  case  is  different  in  embryos,  which  pass  an  inno- 
cent, golden,  and  scarcely  personal  Ufe,  in  the  womb,  and 
neither  generate  nor  produce  blood  from  new  chyle,  but  elect 
and  suck  it, — ^ready  filtered  and  lustrated  in  the  placenta,  the 
imibilical  veins,  and  the  liver, — ^immediately  from  the  maternal 
store  (/) ;  and  simply  transfer  it  into  the  nascent  viscera ;  whose 
incemicula  or  strainers  sift  the  blood  from  the  serum,  and  sepa- 
rate both  into  their  component  parts ;  which,  again  reuniting, 
they  remit,  through  a  short  passage,  into  a  simple  gyre.  This 
office  is  enjoined  upon  the  liver  and  the  renal  capsules.  But  in 
case  anything  spmious,  or  of  no  use  to  the  genuine  blood,  should 
be  intermingled  in  the  current,  with  the  serum,  and  not  be 
intercepted  in  the  strainers  or  pipes  by  the  veins,  nor  transude 
or  be  driven  through  the  parietal  foramina;  and  should  it  con- 
sequently not  be  raised  and  sublimated  through  the  lanuginoua 
or  downy  tissue,    to  the  surface  of  the  viscus, — ^whether   the 

in  preparing  the  chyle,  see  the  Chapters  on  the  Liver,  the  Pancreas^ 
and  the  Spleen. 

(/)  These  subjects  will  be  explained  more  fully  in  Part  V. 
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stomachy  the  liver,  the  gaU-bladder,  the  pancreas,  the  spleen, 
or  the  kidneys, — and  so  not  reach  the  cells  of  the  perito- 
naeum (ff), — in  this  case  it  descends  to  the  excretory  outlets : 

(g)  Throughout  our  expositions  hitherto  it  has  been  stated,  and, 
as  I  believe,  proved  from  experience,  that  the  innermost  membranes  of 
all  the  abdominal  viscera,  are  not  only  covered  with  an  infinity  of  little 
venous  orifices,  but  are  also  perforated  with  immense  numbers  of  other 
foramina,  (this  is  conspicuously  the  case  in  the  stomach  and  intestines) ; 
and  that  these  httle  foramina  communicate  with  the  outermost  coat, 
where  they  meet  a  cellular  tissue  which  is  continuous  with  the  cellular 
tissue  of  the  peritonaeum.  The  consequence  of  this  structure  is, 
firstly y  that  the  most  refined  humors  are  partly  absorbed  by  the  Uttle 
hps  of  the  veins,  and  partly  expressed  through  the  httle  foramina  into 
this  cellular  tissue,  whence  thev  are  sent  forth  to  describe  a  certain 
field  and  circle  through  the  peritonaeum.  And  secondly ^  that  all  the 
humors  secreted  from  the  blood,  and  passed  through  the  httle  tubes, 
are  hkewise  either  reabsorbed  by  the  veins  in  these  exceedingly  narrow 
passages,  or  transuded  and  expressed  in  the  form  of  vapor  through  the 
cribrous  membranes  of  the  parietes  :  the  minute  tubes  having  thus  the 
same  nature  imprinted  upon  them  as  the  large  cavities.  This  is  very 
conspicuous  in  the  fiver  and  spleen,  and  particularly  in  the  kidneys. 
Surrounding  these  tubes  there  is  an  uninterrupted  cellular  down,  which 
is  continued  from  the  minutest  interstices  all  the  way  to  the  surface ; 
so  that  wherever  the  humor  escapes  or  is  expressed  from  the  tubuh,  it 
rises  as  on  wings  towards  the  surface  of  the  viscus,  where  it  is  partly 
taken  up  by  the  lymphatics,  and  partly  effiised  into  the  continuous  cel- 
lular passages  of  the  peritonaeum.  From  these  facts,  founded  upon 
observations,  it.  necessarily  follows,  that  in  the  primeval  or  embryonic 
state,  whatever,  either  in  the  great  cavities  or  canals,  or  in  the  small 
cavities  and  tubuh,  is  not  intercepted  by  the  httle  veins,  and  sent 
through  the  parietal  foramina,  pursues  its  way  naturaUy  along  the 
course  of  the  cavity,  canal,  or  tubulus, — as  for  instance,  from  the  sto- 
mach towards  the  intestines  ;  hkewise,  from  the  hver,  the  gall-bladder, 
and  the  pancreas,  through  their  ducts,  and  again  through  the  ductus 
chohdochus  into  the  duodenum,  and  thence  into  the  ileum,  the  ccecum, 
and  the  colon  ;  that  is,  to  the  places  of  excretion  :  hkewise,  from  the 
kidneys,  through  the  ureters,  into  the  urinary  bladder ;  and  so  in  all 
other  parts.  Such  is  the  origin  of  the  glutinous  humor,  the  meco- 
nium, and  the  urinous  fluid  in  the  foetus.  In  order  therefore  that  such 
meconium  and  urine  may  not  so  increase  in  quantity  as  actually  to  open 
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hence  the  glutinous  humor  in  the  foetal  stomachy  the  meconium 
in  the  intestines^  in  the  large  intestines  particularly,  and  in  the 
vermiform  appendix;  the  scanty  portion  of  urinous  fluid  in  the 
bladder,  &c. 

330.  The  case  is  dificrent  again  in  difierent  living  creatures, 
— ^both  in  those  which  walk,  or  creep,  and  in  those  which  fly, 
or  swim.  In  each,  the  nature  of  the  soul  determines  the  nature 
of  the  blood,  which  acts  as  the  soul's  vicegerent  in  the  ultimates 
of  the  kingdom,  that  is  to  say,  in  the  body :  and  the  nature  of 
the  blood  that  is  about  to  be  formed,  determines  a  strong  desire 
for  food  of  a  corresponding  nature :  and  the  nature  of  the  blood 
and  the  food  together,  produces  a  corresponding  structure  in 
the  viscera  which  prepare  the  chyle  from  the  food,  and  the 
blood  from  the  chyle.  In  minute  reptile  and  winged  creatures, 
this  structure  is  most  simple,  merely  a  web  woven  in  the  loom 
of  interior  nature,  so  naked  as  to  be  perfectly  transparent, 
and  with  no  swathings  or  coverings, — ^no  manifold  composition 
of  fibres, — ^to  entangle  or  intercept  the  sight.  Let  us  then 
compare  these  small  things  with  large,  for  the  sake  both  of  con- 
firmation, and  of  informing  ourselves  respecting  the  variety  of 
nature's  ways. 

331.  The  PEDicuLUs  or  louse,  as  appears  from  its  anatomy, 
lives  for  scarcely  any  other  object  than  the  indulgence  of  the 
gullet  and  the  stomach ;  for  the  latter,  together  with  the  intes- 
tines, fills  and  distends  the  greater  part  of  its  molecular  frtune  {h). 
From  these  creatures  it  is  perfectly  manifest,  that  a  vermicular 

or  burst  the  locks  at  the  ends  of  the  canals,  none  but  select  and  well- 
filtered  blood  is  allowed  to  be  emulged  by  the  embryo  firom  the  womb^ 
nor  is  the  blood  thus  purified  suffered  to  be  infested  and  defiled  during 
uterine  life  by  any  emotions  of  the  body,  the  senses,  the  animus,  or  the 
mind. 

(A)  See  Swammerdam*s  Biblia  Natura^  p.  74 — 80,  and  tab.  ii., 
fig.  3,  6  ;  also  our  Chapter  on  the  Stomach,  n.  91.  To  understand 
the  remarks  which  follow,  the  reader  ought  to  have  our  author's  JBibUa 
Naturce  at  hand ;  otherwise  the  meaning  will  be  obscure.  In  the  woric 
alluded  to,  Swammerdam  shews  that  this  ignoble  animalcule  leads  a 
most  low  and  earthy  life, — that  it  hves  for  the  body  and  the  belly  only; 
as  indeed  is  the  case  with  all  the  worm  tribe,  before  they  assume  the 
form  of  nymphs  or  crysallises,   and  before  they  are  fiimished   with 
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aud  peristaltic  motion  passes  continuously  from  the  gullet  to 
the  stomachy  and  from  the  stomach  to  the  small  and  large 
intestines^  but  interrupted  according  to  the  articulations  and 
intervening  spaces  of  the  canal  (i) :  and  that  this  their  motion 
coincides  exactly  with  the  respiratory  motion  of  the  lungs ;  and 
both^  with  the  animatory  motion  of  the  brain,  and  with  the 
systaltic  motion  of  the  spinal  marrow;  for  a  complete  system  of 
pulmonary  pipes  permeates  and  almost  constitutes  the  tunics  of 
these  canals^  and  even  performs  the  motive  offices  of  a  muscle ; 
the  gullet  also  lies  close  to  the  brain,  and  the  stomach,  to 
the  spine  (A:).      Further,    that  all  these  guts   or   swallows  are 

wings :  when  this  happens,  they  rise  from  the  earth,  and  are  carried 
into  the  atmosphere  as  their  celestial  aura. 

(t)  For  the  louse  has  a  gullet,  a  stomach,  a  small  intestine,  a  colon, 
and  a  rectum ;  also  a  pylorus,  and  articulations  similar  to  those  of  more 
perfect  creatures.  '*  The  cesophagus,"  says  Swammerdam,  "  is  a  very 
small  canal,  which  terminates  in  the  stomach.  *  *  *  At  the  lower  region 
of  the  stomach  is  seen  the  pyloms,  and  immediately  after  this  the  small 
intestine ;  which  is  dilated  here  and  there,  and  formed  like  the  sto- 
mach :  after  this  appears  the  colon,  and  at  the  end  of  the  colon  there  is 
a  manifest  dilatation,  which  is  the  cloaca :  below  the  cloaca  is  the 
rectum."  (Bib.  Nat.,  p.  75.  77.)  The  motion  also  of  these  parts  was 
perfectly  apparent,  for  as  our  esteemed  author  says,  "  The  motion  of 
the  stomach  is  truly  wonderful ;  insomuch  that,  by  reason  of  its  strong 
agitations,  contractions,  dilatations,  corrugations,  and  expansions,  (which 
are  plainly  seen  through  the  body,  and  strike  one  with  amazement,)  one 
might  suppose  it  an  animal  within  an  animal.  It  is  sometimes  observed, 
that  the  remainder  of  the  old  aliment  is  mixed  with  the  new  food,  and 
shaken  and  agitated  up  and  down,  and  on  every  side,  in  the  stomach." 
(Ibid.,  p.  77.)  That  the  same  is  the  case  in  the  stomachs  of  lai^r 
animals,  and  in  the  human  stomach,  may  be  seen  in  our  Chapter  on 
the  Stomach.  But  in  the  instance  before  us,  these  actions  take  place 
still  more  readfly,  both  because  the  fabric  is  simpler,  and  because  the 
stomach  sends  two  processes  into  the  chest,  (see  ibid.,  tab.  ii.,  fig. 
3,  k,  k,)  by  means  of  which  it  obtains  a  power  of  expansion,  and  of 
adaptation  to  every  space  ;  for  these  processes  are  in  a  manner  general 
respondents,  which  swell  up  as  the  stomach  contracts,  and  vice  versa. 

(k)  That  the  pulmonary  pipes,  that  is,  the  ramifications  of  the  tra- 
chea, so  completely  pervade  the  coats  of  the  stomach  and  intestines,  as 
apparently  to  constitute  the  very  texture  of  the  external  coat,  is  thus 
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pliable,  contractile  and  expansile,  into  every  possible  form  o( 
motion,  and  can  make  use  of  any  form,  with  strength,  ease 
and  freedom  (/).  Also,  that  the  stomach  is  furnished  with  a 
salivary  spring  of  its  own,  placed  in  its  own  cavity,  and  which 
irrigates  nnd  washes  the  materials  of  the  food,  suitably  to  all 


stated  by  our  author.  *'  The  eilenial  coat  of  the  stomach,"  says  he, 
"  is  furnished  with  so  great  a  number  of  pulmonary  pipes,  as  can  hardl} 
be  expressed  in  words.  .  .  .  The  small  intestine  is  also  provided  with  e 
great  many  pulmonary  pipes."  (Ibid.,  p.  76,  77.)  If  then  this  coat  b* 
endowed  with  these  pulmonary  ramifications  and  tracheal  pipes,  and  al' 
most  entirely  composed  of  them  ;  and  if  they  are  constantly  being  fiUe«i 
with  the  air  of  the  lungs,  it  follows  as  a  matter  of  course  that  tfa< 
stomach  and  lungs  cannot  possibly  be  carried  away  by  contrary  torrenb 
of  motion.  See  our  declaration  respecting  the  similar  coincidence  betweei 
the  motious  of  the  stomach  and  Inngs  in  more  perfect  animals,  in  tlu 
Chapters  on  the  Stomach  and  Intestines.  In  fact,  if  we  consider  dulj 
the  numberless  ramifications  of  the  pulmonary  pipes  in  insects,  it  wouk 
appear  that  they  perform  the  office  of  muscular  fibres  ;  for  they  ezpanc 
their  httle  tubes  in  the  same  manner  as  muscle  expands  during  the  actioi 
of  its  motive  fibres  ;  thus  they  similarly  extrude  and  draw  back  the  coa 
lying  under  them,  or  constructed  of  them,  precisely  as  the  veriea 
butterflies'  wings :  respecting  which  subject  we  shall  speak  in  our  nex 
Part.  For  in  those  insects  in  which,  according  to  our  author,  "the  blooi 
is  like  cow's  milk,  and  consists  of  pellucid  globules"  (Bid.  Nat.,  p.  69] 
and  consequently  is  not  of  such  a  nature  that  it  can  flow  in  and  out  c 
the  fibres  with  a  rapidity  proportioned  to  the  rapid  momenta  of  tfa 
nervous  fibre, — in  those  insects,  the  motive  fibres  appear  to  be  suj 
planted  by  pulmonary  pipes ;  particularly  since,  according  to  Swan 
merdam,  no  muscular  coat  of  the  stomach  has  been  discovered  in  them 
but  of  these  subjects  we  shall  speak  at  greater  length  elsewhere.  Thi 
this  motion  coincides  also  with  the  animatory  motion  of  the  brain,  ma 
in  some  measure  be  inferred  from  the  contigui^  of  the  gullet  and  tl 
brain,  and  from  the  contiguity  of  the  stomach  and  the  spinal  ma 
row.  But  sotitBTy  proofs  are  never  sufficient, — numbers  and  combiiiatic 
are  always  requi»te.  Respecting  the  contiguity  of  the  gullet  to  tl 
brain,  our  author  says,  "The  gullet  is  a  very  small  canal,  sitaat< 
a  little  behind  the  eyes,  where  it  seems  to  be  carried  np  above  t) 
brain,"  (Ibid.,  p.  75.) 

(f)  See  note  (t),  just  above,  and  the  deUneations  by  our  author  < 
the  forms  of  the  stomach  when  in  motion.  Sib.  Nat.,  tab.  ii.,  fig.  6. 
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the  digestive  motions  (m) .  That  prefixed  to  the  large  intestines, 
just  at  their  place  of  articulation  with  the  small  intestines,  a 
number  of  coecal  or  vermiform  appendages  are  inserted — ^the 
vasa  varicosa — which  sprinkle  in  a  liquid  menstruum,  for  mace- 


(m)  There  is  a  Uttle  glandular  body  concealed   in   the   stomach, 
which  our  author  regards  as  supplying  the  place  of  the  pancreas,  but 
Hooke  considers  that  it  performs  the  office  of  the  liver.     That  in  its 
way  it  resembles  both,  appears  from  a  comparison  of  the  organs  of 
chylification,  sanguification,  and  purification,  in  simple  animals,  with 
the  organs  of  the  same  functions  in  more  perfect  animals.     For  the 
Hver,  besides  purifying  the  blood,  and  bestowing  the  purified  portion 
upon  the  chyle,  in  order  that  it  may  be  again  inaugurated  into  the 
blood,  also  pours  the  part  that  is  still  susceptible  of  correction,  into  its 
salivary  juice,  that  is,  into  the  hepatic  bile,  in  order  that  it  may  serve 
as  a  sahvary  menstruum  for  the  intestines.     The  same  is  the  case  with 
the  pancreas  :  it  remits  the  thickened  blood  and  serum,  similarly  cor- 
rected, into  the  pancreatic  juice,  and  sends  it  forth  into  the  duodenum 
by  a  duct  similar  to  that  by  which  the  liver  sends  forth  the  hepatic  bile. 
Inasmuch,  then,  as  both  the  hepatic  bile  and  the  pancreatic  juice  are 
sahvary  menstrua,  therefore  this  single  organ  here  enclosed  in  the  sto- 
mach, may  serve  for  both  hver  and  pancreas ;  particularly  since  the 
blood  of  this  animalcule  does  not  require  to  be  elaborated  by  any  very 
operose  process,  or  in  any  great  quantity.     Thus  both  these  viscera — 
the  liver  and  the  pancreas — seem  to  be  here  combined  in  one ;  that  is 
to  say,  in  the  before-mentioned  glandular  organ,  which  perhaps  also 
suppUes  the  place  of  the  sahvary  glands  of  both  the  mouth  and  ceso- 
phagus.     Hence  this  organ  has  its  place  in  the  stomach  itself,  in  which 
all  the  sahvary  streams  are  also  concentrated  in  more  perfect  animals ; 
and  consequently  it  supplies  the  place  at  once  of  the  liver  and  pancreas, 
in  order  that  a  similar  sahvary  juice  may  flow  down  into  the  smaU  in- 
testine, which  is  perfectly  continuous  with  the  stomach ;  first,  however, 
being  all  poured  out  over  the  ahmentary  mass.     ''  Nearly  in  the  middle 
of  the  stomach  of  the  louse,"  says  Swammerdam,  "  there  is  a  certain 
corpuscule,  which  Hooke  apprehends  may  be  the  hver ;  but  I  should 
rather  take  it  to  be  the  pancreas.     Its  color  is  somewhat  inclining  to 
citrine  yellow.     It  is  strongly  connected  to  the   stomach.     If  it  be 
placed  under  the  microscope,  it  may  easily  be  divided  into  many  little 
grains,  like  glands,  but  these  are  not  very  transparent.     Pulmonary 
pipes  also  appear  in  it,"  &c.  (Ibid.,  p.  76,  and  tab.  ii.,  fig.  3,  m ;  also  the 
Chapter  on  the  Liver  in  this  Work,  n.  198.)     Thus  this  conglomerate 
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rating  the  exhausted  food  in  the  colon  (n).  Lastly^  that  the 
chylified  essences  do  not  pass  through  any  elaborate  filters  or  Ixib- 
tratory  organs^  but  immediately  through  glands  planted  in  the 
coat  of  the  stomachy  and  thus  through  a  brief  yenous  course^ 
into  the  comparatively  ignoble  blood  (o).  Thus  what  is  made 
into  chyle^  is  instantly  made  into  bloody  and  what  is  made  into 
bloody  is  purified  by  the  glandular  corpuscule  placed  inside  the 
stomach  itself, — and  which  may  be  considered  as  either  the  liver 
or  the  pancreas  {p), — and  is  thus  a  second  time  made  into  chyle. 
Such  appears  to  be  the  gyre  of  the  generation  and  regeneration 
of  the  blood,  in  the  pediculus. 

332.  But  in  no  species  of  living  creatures  have  we  a  clearer 
or  more  distinct  manifestation,  or  better  means  of  judging^  of 
the  general  use  of  the  viscera,  than  in  the  testacea,  where  the 


gland  is  excited  to  motion  by  the  stomach,  in  the  same  manner  as  the 
parotid  and  other  glands  are  excited  to  motion  by  the  tongue  and 
palate,  according  to  onr  explanation  in  Chapters  1.  and  11. 

(n)  Respecting  these  vesseb,  of  which  insects  generally  have  four, 
see  Swammerdam,  Bib,  Nat,,  tab.  ii.,  fig.  S,  pp pp-  "  At  the  end 
of  this  small  gut,"  says  he,  *'  are  discovered  four  Uttle  vessels,  called 
by  Malpighi,  in  the  silk-worm,  vasa  varicosa.  They  are  of  considerable 
length,  and  of  the  same  structure  as  the  intestines.  These  are  the 
four  intcstina  coeca,  which  are  found  in  all  insects.  They  open  into  the 
intestine  from  whence  they  arise :  after  these  comes  the  colon.*'  (Ibid,^ 
p.  77,)  They  are  very  similar  to  the  vermiform  process,  which  is  dou- 
ble in  fowls,  and  multiple  in  some  fishes.  That  they  supply  a  liquid 
for  macerating  the  refuse  of  the  food,  see  Chapter  V.,  on  the  Intestines, 
n.  138. 

(o)  Respecting  these  glands,  our  author  says,  ''  The  coats  consist 
of  a  vast  quantity  of  globular  granules,  which  are,  however,  irregular 
in  form ;  the  greatest  part  of  them,  when  often  touched,  comes  off 
from  the  stomach."  (Bib,  Nat,,  p.  76.)  That  these  glandular  con- 
geries adhere  very  slightly  to  the  coats,  and  nevertheless  are  abimdantly 
furnished  with  fibres  and  absorbents,  see  Lieeuwenhoek  above,  n.  1 20 : 
particularly  in  worms,  in  which  similar  glandular  and  villous  coats  are 
generally  cleared  away  about  the  time  the  worms  change  into  nymphs 
and  butterflies ;  and  this,  in  order  to  prepare  the  way  for  a  new 
ration  of  the  blood,  and  a  new  kind  of  corporeal  life. 

{p)  See  note  (m),  above. 
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external  covering  or  shell  is  twisted  and  drawn  out  into  spires 
corresponding  to  the  very  gyres  of  the  governing  nature^ — as  in 
verticilli  or  turbines,  pinnae,  nautili,  comua  ammonis,  penicilli, 
conchse,  and  the  various  species  of  volutse  and  snails.  For  the 
common  covering,  formed  to  the  measure  and  rule  of  nature, 
whether  such  covering  be  a  skin  or  a  shell,  gives  to  the  parts  or 
members  which  it  circumscribes,  a  more  suitable  and  regular 
situation,  connexion,  mutual  relation,  field  of  action,  and  con- 
sequently motion;  which  considered  together,  call  forth  and 
represent  the  idea  of  use  in  a  comparatively  simple  and  perfect 
manner.  But  it  will  be  sufficient  to  examine  the  interiors  of 
one  species  only.  In  the  covered  snail — ^that  species  which 
lives  in  vineyards  (q) — ^the  intestines  are  observed  to  be  drcum- 
voluted  into  a  perfectly  spiral  gyre,  for  they  follow  the  helix  or 
spiral  of  the  shell  (r).  The  mesentery  is  identical  with  the  Uver, 
and  even  with  the  pancreas,  and  placed  in  the  very  top  or  centre 
of  the  whole,  that  is  to  say,  in  the  apex  of  the  cone  (s).     Both 

(q)  Respecting  the  covered  snail,  see  Swammerdam,  Bib.  Nat,,  p. 
123 — 125  ;  and  tab.  v.,  fig.  6,  7,  S  :  also,  our  Chapter  on  the  Stomach, 
n.  91,  and  on  the  Liver,  n.  198. 

(r)  That  in  man,  animab,  ancf  birds,  the  intestines  are  convoluted 
into  a  perpetual-circular  or  spiral  gyre,  and  that  the  principles  of  the 
causes  of  digestion,  and  the  proportions  and  rationale  of  the  digestive 
motions,  must  be  referred  to  the  properties  of  this  form,  see  our 
Chapter  on  the  Intestines.  We  have  a  particular  confirmation  of  the 
correctness  of  these  views,  in  the  gyration  of  the  intestines  in  snails, 
where  the  spire  is  perfectly  regular,  and  follows  the  spiral  revolutions 
of  the  shell.  *'The  liver  of  the  covered  snail,"  says  Swammerdam, 
'*  with  the  intestines,  completes  the  spiral  of  the  body,  '*''*'*  making 
convolutions  corresponding  to  two  or  three  of  its  turnings."  (Bib. 
Nat.,  p.  123,  124.) 

(«)  This  organic  and  glandular  body  which  we  name  the  Uver,  is 
surrounded  and  intercepted  by  the  intestines,  and  enclosed  in  the  same 
manner  as  the  mesentery  in  more  perfect  animals.  ''  The  liver  of  the 
covered  snail,"  says  Swammerdam,  "with  the  intestines,  completes  the 
spiral  of  the  body.  It  is  divided  into  divers  lobes,  according  to  the 
different  course  of  the  intestines,  which  make  as  many  depressions  oo 
it  as  they  have  turnings  and  windings."  (Ibid.,  p.  123;  and  n.  198 
above.)     That  the  mesentery,  and  particularly  the  cistema  mesenterii 
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the  stomachy  the  intestines^  the  liver^  and  all  the  other  o]:^;aii8^ 
here  act^  constrict^  expand  and  digest^  manifestly  under  the 
auspices  of  the  pulmonic  or  respiratory  motion,  and  by  virtue 
of  the  assistance  derived  therefrom,  express  the  contents  of  the 
belly,  as  in  large  animals  they  express  the  faeces  :  for  the  air  is 
taken  in  under  the  sheU,  round  the  whole  circumference  of  the 
body,  near  the  orifice  for  the  discharge  of  the  fseces  (/).  A 
gland,  made  up  of  two  parts,  and  divided  into  lobules  and 
fringes,  supplies  both  the  gullet  and  stomach  with  an  abundance 


or  receptaculum  chyU,  resides  in  the  centre  of  the  whole  body,  (like  the 
corpuscule  here  spoken  of,)  see  above,  n.  148  and  154.  And  inasmuch 
as  the  mesentery  and  the  liver  perform  parallel  and  social  offices  ;  that 
is  to  say,  inasmuch  as  they  both  transport  the  chyle  of  the  stomach 
and  intestines  into  the  veins,  the  former,  by  way  of  the  Ijrmphatics, 
into  the  vena  cava  superior,  the  latter,  by  way  of  the  veins,  into  the 
vena  cava  inferior,  therefore  in  this  comparatively  simple  reptile,  a  sin- 
gle organ  discharges  the  offices  of  both ;  just  as  in  birds,  in  which  all 
the  chyle  passes  by  way  of  the  blood,  and  afterwards  by  way  of  the 
liver,  into  the  veins.  This  organ  also  assumes  the  office  of  the  pan- 
creas,— it  eructates  a  salivary  juice  through  a  number  of  ducts  into  the 
intestines. 

(t)  This  is  better  seen  in  the  snail  than  in  any  other  animal :  for  in 
this  creature,  the  air  is  introduced  by  an  orifice  not  far  from  the  orifice 
by  which  the  ahine  fa;ces  are  discharged ;  and  thus  introduced,  is  con- 
veyed all  oyer^  the  circumference  of  the  body,  even  towards  the  inte- 
riors ;  JfiljpBit  the  animal,  by  making  use  of  the  enclosed  air,  is  enabled 
to  extrude  itself  entirely  from  the  shell.  "  The  verge  or  Up,"  says 
Swammerdam,  "  which  surrounds  the  whole  body  of  the  snail,  is  con- 
nected very  closely  to  the  extremity  of  the  shell,  both  externally  and 
internally.  Underneath  the  right  side  of  the  belly  it  has  a  remarkable 
aperture,  which  serves  to  take  in  air ;  besides  which,  it  has  another,  to 
discharge  the  fseces.  As  the  snail  rolls  its  body  out  of  the  shell,  so  in 
proportion  it  drives  the  air  into  the  cavity  of  the  verge."  (Bib,  Nat.,  p. 
Ill,  112.)  Thus  it  is  manifest,  that  the  air  in  the  lungs  makes  common 
cause  in  constricting  and  dilating  both  the  stomach  and  intestines,  and 
the  other  viscera,  abdominal  and  thoracic ;  and  that  it  concurs  to  all 
the  general  actions  of  the  body,  (exactly  according  to  our  declaration  in 
the  Analyses  of  the  viscera,)  particularly  to  the  discharge  of  the  feeoes 
and  urine.     See  our  Chapter  on  the  Urinary  Bladder. 
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of  saliva  (u).  The  liver  itself  supplies  the  intestines  through  a 
sort  of  ductus  cholidochi  (x).  Further^  a  glutinous  humor  is 
deposited  in  a  certain  bladder^  termed  the  saccus  calcarius^  and 
with  this  humor  the  last  faeces  are  moistened  :  perhaps  also  the 
slime  on  the  depressed  and  hollow  surface  of  the  snail  is  derived 
from  this  source  (y).     From  these  particulars  we  may  readily 

(u)  Our  author  thus  describes  this  gland.  "  Two  beautiful  vessels," 
says  he,  "  run  along  the  stomach  and  the  gullet,  and  discharge  them- 
selves into  the  upper  part  of  tbe  palate.  On  the  inside  they  are  hollow, 
and  contain  a  clear  liquor,  which  they  discharge  by  two  small  apertures 
into  tbe  mouth ;  they  are,  therefore,  salivary  ducts.  They  arise  from 
two  small,  clear  and  snowy  parts,  joined  together  in  tbe  middle,  and 
divided  into  various  lobuli  or  fringes.  These  httle  parts  are  lateraUy 
connected  with  tbe  stomach  by  several  vessels,  which  look  like  so  many 
delicate  filaments.  They  are  not  fatty,  for  they  are  not  inflammable, 
or  melted  by  beat."  (Bib.  Nat.,  p.  124,   125.) 

(x)  "  Tbe  bver,"  says  our  author,  "  is  very  full  of  vessels ;  and  it 
has  its  particular  ductus  cholidochi,  which  discbarge  themselves  into 
tbe  intestines  without  any  intermediate  gaU-bladder  ;  in  tbe  same  man- 
ner as  in  horses,  pigeons,  &c.  The  bile  of  tbe  snail  is  not  remarkably 
bitter."  (Ibid,,  p.  123.) 

(y)  Tbe  most  likely  conclusion  from  comparative  anatomy  respect- 
ing this  sacculus,  appears  to  be,  that  it  is  at  once  tbe  renal  gland  and 
tbe  bladder,  and  secretes  tbe  urinous  and  glutinous  serum,  and  dis- 
cbarges it  by  way  of  tbe  rectum  along  with  tbe  faeces.  For  according 
to  our  author,  this  animal  is  polypbagous,  and  a  quantity  of  undigested 
chyle  enters  its  blood,  not  passing  through  pulmonary  vesicles,  but 
only  through  a  Httle  heart  of  very  simple  construction ;  whence  tbe 
blood  in  its  tardigrade,  cold,  and  slimy  body,  is  to  tbe  highest  degree 
phlegmatic,  and  a  part  of  it  requires  to  be  excreted  to  make  tbe  rest 
suitable  and  serviceable  to  the  sensory  and  motory  organs.  ''The 
blood  of  tbe  snail,"  says  our  author,  "  is  whitish,  somewhat  inclining 
to  blue."  (Ibid,,  p.  119, 120.)  But  as  there  is  a  perpetual  chain  of  uses 
in  tbe  animal  kingdom,  so  even  tbe  excrementitious  part  of  this  serum 
appears  to  be  expended  on  tbe  ultimate  use  of  moistening  tbe  faeces, 
and  perhaps  of  yielding  tbe  slimy  matter  which  constantly  covers  tbe 
concave  portion  of  tbe  animal,  and  by  tbe  assistance  of  which  it  adheres 
to  tbe  various  branches  and  stalks  in  its  way :  although  its  very  skin  is 
full  of  glands  from  which  a  similar  viscid  sUme  exudes.  Respecting 
this  little  vesicle  or  bladder,  our  author  says,  "Tbe  saccus  calcarius 
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understand  the  circle^  order^  and  mode^  wherein  diylification, 
sanguification,  and  purification  are  performed  in  the  simple 
fabric  of  this  little  creature : — ^we  may  understand  that  the 
chyle,  prepared  in  the  stomach  and  intestines,  with  the  assist- 
ance of  the  saliva,  by  gentle  motion  and  friction  (2r),  is  sub- 
mitted to  a  general  organ,  which  may  be  considered  as  the  liver ; 
and  through  this  gate,  as  in  more  perfect  animals,  passes  into 
the  blood,  and  from  it,  as  a  common  centre,  migrates  and  ra- 
mifies over  the  whole  circimiference ;  also,  that  the  antiquated 
and  mediastinal  or  worthless  blood  is  recalled  to  the  liver  and 
the  salivary  gland  (a),  in  order  to  be  purified,  and  in  order, — 
after  it  has  served  as  a  menstruum  and  hymeneal  meditmi  to  the 
chyle, — ^to  be  regenerated. 

333.  In  the  cossus  or  vermis  scarabjei — the  worm  of  the 
rhinoceros  beetle  (i) — ^which  lives  upon  hard  wood  and  sumach. 


discharges  itself  into  a  pretty  large  duct,  which  runs  near  the  rectum, 
and,  in  my  opinion,  opens  into  it :  and  accordingly  we  find  a  calcareous 
matter  sometimes  mixed  with  the  excrements.  It  exhibits  a  glandular 
structure,  and  as  it  abounds  with  grey  calcareous  humor,  hence  it  al- 
ways renders  water  turbid."  (Ibid.,  p.  122.)  Similar  bladders  are  also 
found  in  some  insects,  and  the  fluid  which  they  contain  serves  to  agglu- 
tinate the  insects  themselves,  or  their  eggs,  to  walls.  But  this  bladder, 
inasmuch  as  it  is  of  a  glandular  structure,  seems  to  resemble  both 
bladder  and  kidney.  These  points,  however,  had  better  be  committed 
to  the  exploration  of  a  future  age. 

(z)  Inasmuch  as  the  structure  of  the  intestines  has  a  perfectly  spiral 
circumvolution,  and  the  intestines  themselves  are  excited  so  immedi- 
ately by  the  air  of  the  lungs  ;  also,  inasmuch  as  the  stomach  is  provided 
besides  with  muscular  fibres. 

(a)  That  a  great  part  of  the  blood  flows  to  this  common  organ,  as 
to  the  liver  and  pancreas  in  more  perfect  animals,  is  evident  from  our 
author's  description.  **  The  liver,"  says  he,  "  is  very  full  of  vessels. 
It  seems  to  consist  of  small  equidistant  granules.  It  is  of  a  dark  brown 
color,  a  little  approaching  to  green."  (Ibid,,  p.  123.)  Respectiog  the 
glands  which  are  the  common  sources  of  the  saliva,  our  author  says, 
"  A  beautiful  little  vessel  runs  over  their  whole  surface,  and  gives  a 
great  many  branches  to  each  of  them."  (Ibid.,  p.  124.) 

(b)  Respecting  this  worm,  see  Swammerdam,  ibid.,  p.  313,  314, 
315,  tab.  xxvii.,  flg.  11,  12  ;  and  our  Chapter  on  the  Stomach,  n.  91. 
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we  find  a  more  remarkable  structure  in  the  organs  that  reduce 
the  aliment  into  chyle^  the  chyle  into  bloody  and  the  blood  again 
into  chyle.  The  ventricular  cavities  are  both  larger  and  more 
numerous,  united  together  by  short  and  narrow  tubulin  and 
crowned  and  beset  with  ducts  opening  inwards  in  various  direc- 
tions and  eructating  a  salivary  humor  (c) :  besides  which^  at 
the  lower  part  of  the  stomach,  near  the  pylorus,  there  are  cer- 
tain Uttle  coecal  intestines,  or  fistuke  varicos8e((/).  All  these 
chylopoietic  organs  are  so  constructed,  placed  in  such  successive 
order,    and  irrigated  by  such  numerous  salivary  streams  and 

But  the  structure  of  this  stomach  can  scarcely  be  comprehended  from 
any  mere  description :  it  ought  to  be  seen  in  the  figure. 

(c)  On  these  subjects,  our  author  says,  ''The  stomach  [of  the 
cossus]  is  very  narrow  where  it  forms  the  gullet ;  a  little  after  it  ex- 
pands, until  it  makes  its  upper  orifice,  answering  to  the  oesophagus. 
In  that  part,  the  stomach  is  armed  with  about  seventy  little  tooth-Uke 
processes.  These  are  divided  into  six  rows ;  of  which  the  two  upper 
ones  point  inwards,  but  the  other  four  point  partly  forwards,  partly 
backwards.  AU  these  tooth-like  tubuli  open  into  the  stomach,  in  the 
same  manner  as  the  appendages,  or  the  pancreas  in  fishes,  opens  into 
the  intestines :  each  opens  separately  into  an  ecphysis,  as  in  the  salmon. 
A  little  lower  down,  the  stomach  is  rendered  conspicuous  by  twenty-two 
whitish,  glandular  tubes,  with  their  ends  directed  backwards.  Finally, 
about  the  lower  part  of  the  stomach,  a  little  above  the  beginning  of  the 
pylorus,  we  again  observe  thirty  such  tubes,  which  open  into  the 
stomach  in  this  situation,  with  their  ends  pointing  forwards,"  &c. 
(Bib.  Nat,,  p.  313,  314.)  But  a  still  better  idea  may  be  obtained  from 
Swammerdam's  Figures  and  his  descriptions  thereof;  where  we  shall  find 
that  the  gullet  is  small  at  first,  and  afterwards  dilates  like  a  bell :  that 
it  is  succeeded  by  the  narrow  superior  orifice :  and  this  immediately,  by 
the  upper  part  of  the  stomach,  of  an  interrupted  cylindrical  form ;  this 
again,  by  a  narrow  orifice :  that  after  this,  the  stomach  is  of  considera- 
ble length  ;  being  followed  by  the  small  intestine,  which  ends  in  another 
of  large  size,  that  may  be  termed  the  colon  :  this  ends  in  the  rectum, 
which  is  incurvated  and  reflected  towards  the  stomach. 

(d)  Respecting  these  Uttle  coecal  intestines,  which  are  four  in 
number,  see  our  author,  ibid.,  p.  319.  And  that  in  the  cceca  of  the 
worm  of  the  bee,  he  found  coagulated  excrements,  ibid.,  p.  415.  Hence 
it  follows,  that  these  cceca,  like  the  liver  and  gall-bladder,  are  designed 
for  excreting  the  scoriae  of  the  blood. 
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rivers,  in  order  to  enable  them  to  scrape  down,  shave,  levigate, 
corrode,  reduce  and  dissolve,  the  barren,  juiceless,  and  crude 
aliment  upon  which  the  creature  lives  (e) ;  and  this,  by  continual 
agitation,  elixation,  and  maceration  ;  that  is  to  say,  by  repeated 
acts  of  kneading,  stirring  and  cleansing,  and  by  repeated  changes 
of  place,  and  supplies  of  more  active  menstrua.  Chylification 
is  performed  in  this  manner.  But  what  is  chylified,  seems  to 
be  immediately  absorbed  by  the  venous  orifices,  and  by  the 
glands;  and  this  constitutes  Sanguification,  The  sanguified 
product  again,  is  refunded  into  the  numberless  glandular  ducts, 
and  this  constitutes  Purification,  or  new  Chylification,  The  in- 
ference deducible  from  these  anatomical  phenomena,  is,  that  the 
numerous  tubular  appendages  and  intestinula  coeca,  sustain  the 
ofSce  of  both  Uver  and  pancreas,  and  also  of  saUvary  glands. 
Circimistances,  however,  are  altered  when  the  worm  rises  out 
of  this  obscure  and  simply  vegetative  and  corporeal  life,  and 
is  intoduced  into  the  freer  and  less  limited  Ufe  which  it  leads  as 
a  scarabaeus  (/). 

334.  But  it  is  useless  to  prosecute  the  subject  into  further 
details ;  for  the  variety  is  infinite ;  there  is  no  conceivable  diflfer- 
ence  in  any  particular  whatever,  nor  any  intermediate  distinction 
between  differences,  which  does  not  actually  exist.  The  nature 
of  the  principle,  capable  of  assuming  all  possible  varieties  or 
changes  of  state,  represents  this  immense  diversity  of  images  in 
ultimates,  and  thereby  bewilders  human  minds, — ^which  scarcely 
know  anything  beyond  what  the  eye  can  see,  or  transcend  the 
common  boundaries  of  vision, — and  astounds  them  with  appa-  [ 

rent  prodigies  {g).     Nevertheless,  in  all  these  infinite  varieties, 

(e)  Namely,  the  wood  and  sumach.  "  The  stomach,"  says  Swam- 
merdam,  "  is  found  distended  and  filled  with  chewed  wood  and  sumach." 
(Ibid,,  p.  313.) 

(/)  That  this  worm  leads  only  a  ventricular  and  nutritive  life,  is 
evident  from  our  author's  description.  "  The  cossus,"  says  he,  "  is 
almost  filled  by  the  stomach."  (Ibid.,  p.  313.)  Respecting  the  sto- 
mach and  intestines  of  the  scarabceus  or  beetle  into  which  the  cossus 
changes,  see  ibid.,  p.  319,  tab.  xxviii.,  fig.  5. 

(g)  In  minute  reptiles,  for  instance,  in  little  worms,  whose  whole 
bodies  scarcely  occupy  a  single  ray  of  our  vision,  we  meet  with  more 
varieties  than  in  all  the  genera  and  species  of  larger  animals  :  for  these 
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there  is  one  thing  intended^  or  one  universal  end  ;  which  end  is, 
that  a  certain  deputy  and  vicegerent  something  may  exist  and 
act  in  the  body^    and  be  the  immediate  agent  of  the  soul's 

little  creatures  are  the  play  of  nature  in  her  simpler  sphere^  and  in  that 
midway  where  she  acts  with  perfect  freedom :  where  no  impediment 
arises  from  gravity,  (which  increases  gradually  in  proportion  to  the 
descent  to  ultimates  and  composites ;)  for  a  force  the  most  active — the 
principle  of  gravity — here  rules  in  all  the  parts  and  connexions  of  parts, 
as  in  its  own  peculiar  sphere :  where  also  no  obstacle  is  presented,  of 
forms  made  up  of  gross  muscular  fibres,  filaments,   cartilages,  bones, 
and  the  like,  put  together  in  all  sorts  of  ways,  and  which  naturaUy  in- 
volve rest,  torpor,  or  vis  inertias :  where  consequently  there  is  no  hin- 
drance from  bulk  or  mass, — nor  from  the  general  product  of  all  these 
circumstances, — the  forcible  separation  of  the  last  things  from  the  first. 
Now  inasmuch  as  in  these  most  simple  animalcules,  nature  takes  her 
own  course  with  absolute  freedom,  therefore  of  consequence  infinite 
variety  is  possible  in  them ;  and  that  such  variety  actually  exists,  is 
evident  from  their  anatomy,  as  pursued  by  men  of  the  greatest  experi- 
mental genius.     Not  to  repeat  what  we  have  brought  forward  already, 
there  are  some  creatures  whose  stomachs  are  provided  with  little  teeth 
and  saws,  with  which  they  comminute  and  grind  their  hard  food — even 
mud,  gravel,  and  the  hke — as  in  a  mill ;  abrading  its  angles  by  friction 
and  delay,  and  reducing  all  irregular  pieces  and  refuse  globules  with 
the  most  suitable  menstruiun,  which  their  organs  prepare  in  the  most 
skilful  manner.     There  are  other  creatures  again,  as  the  working  bees, 
and  other  nimble  honey-suckers,  which  in  their  stomachs  not  only  refine 
the  chyle,  and  convert  it  instantaneously  into  blood ;  but  also  prepare 
a  store  of  future  chyle  or  pabulum.     There  are  others  which  consume 
and  ruminate  the  rude  and  primitive  chyle,  and  mingle  it  occasionally 
with  new  chyle:  others,  which  frequently  recal   the  food  itself,  and 
transmit  it  from  one  stomach  to  another,  according  to  every  state  of 
requirement  and  digestion.     In  a  word,  there  are  infinite  varieties,  aU 
arising,  as  we  before  pointed  out,  from  the  state  of  the  essences  of 
prior  nature.     By  an  infinity  of  phenomena  we  are  presented  with  the 
following  Truth, — ^That  to  the  highest  and  simplest  Nature,  as  she 
descends  by  means  provided,  through  many  degrees  of  composition, 
into  the  ultimate  world,  all  things  accommodate  themselves,  so  that 
nothing  can  prevent  her  from  producing  a  plenary  image  of  herself  in 
ultimates.     Thus  it  is  an  everlasting  truth,  that  the  Spiritual  World 
holds  the  physical  and  material  world  at  its  beck  and  nod,  subject  and 
perfectly  ready  to  yield  it  all  manner  of  obedience. 
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behests  therein^  instead  of  the  soul  itself^  and  yet  act  under  the 
auspices  of  the  soul :  this  something  is  the  blood.  But  the  uni- 
versal medium  for  the  creation  of  the  blood,  is  the  food  and 
aliment,  from  which,  as  a  beginning,  an  entire  series  of  means 
is  described,  which  series  ends  in  the  blood,  and  commences 
from  the  blood.  The  instrumental  causes,  which  in  the  living 
body  are  termed  organs,  are  in  a  similar  series ;  and  they  are 
the  viscera,  those  of  the  abdomen  particularly,  by  whose  mi- 
nistrations, this  illustrious  offspring,  the  blood,  with  respect  to 
its  corporeal  part,  is  generated,  formed,  and  bom.  These  viscera 
constitute  the  lowest  region  of  their  body  or  world,  as  it  were, 
an  earth  or  ground,  which,  to  pursue  the  analogy,  produces 
from  the  food  certain  noble  progeny,  as  it  were,  trees  and 
shrubs.  On  the  other  hand,  the  viscera  of  the  thojax,  which 
constitute  the  middle  region, — as  the  lungs,  with  their  air  and 
respiration, — press  and  actuate  the  inferior  viscera,  as  the  atmo- 
spheres press  and  actuate  the  earth.  But  we  have  suflSciently 
cultivated  the  present  ground :  we  shall  now  therefore  pass  on 
to  the  higher  or  thoracic  sphere. 


END    OF    PART    I. 
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